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(57) Abstract: Heterocyclic amides of foimula (1) wherein: Z is CH or nitrogen; R'* and R^ together are either -S-C(R^)=C(R^- 
or -C(R^)=C(R^)-S- ; R^ and R7 are selected from for example hydrogen, halo, CMalkyl, and Ci.4alkanoyl; A is phenylene or het- 
eroarylene; n is 0, 1 or 2; R^ is selected fix)m for example halo, nitro, cyano, hydroxy, carboxy; r is 1 or 2; Y is -NR^^ or -OR^; 
R^ and R^ are selected from for example hydrogen, hydroxy, aryl, heterocyclyl and Ci-^alkyl (optionally substimted by 1 or 2 R^ 
groups); R* is selected from for example hydrogen, halo, nitro, cyano, hydroxy, CMalkyl, and CMalkanoyl; R** is .selected from for 
example hydroxy, -COCOOR', -C(0)NCR')(R^^, -NHC(0)R9 , (R9)CRiO)N- and -COOR' ; R' and are selected from for example 
hydrogen, hydroxy, Ci^alkyl (optionally substituted by 1 or 2 R^^ ); R^^ is selected from hydroxy, halo, irihalomclhyl and Ci.4alkoxy; 
or a pharmaceutically acceptable salt or pro-drug thereof; possess glycogen phosphorylase inhibitory activity and accordingly have 
value in the treatment of disease states associated with increased glycogen phosphorylase activity. Processes for the manufacmre of 
said heterocyclic amide derivatives and pharmaceutical compositions containing them are described. 
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HETEROCYCLIC AMIDE DERIVATIVES HAVING GLYCOGEN PHOSPHORYLASE INHIBITORY 
ACTIVITY 

The present invention relates to heterocycUc amide derivatives, phannaceuticaUy 
acceptable salts and in vivo hydrolysable esters thereof. These heterocyclic amides possess 

5 glycogen phosphorylase inhibitory activity and accordingly have value in the treatment of 
disease states associated with increased glycogen phosphorylase activity and thus are 
potentially useful in methods of treatment of a waim-blooded animal such as man. The 
invention also relates to processes for the manufacture of said heterocycUc amide derivatives, 
to pharmaceutical compositions containing them and to their use in the manufacture of 

10 medicaments to inhibit glycogen phosphorylase activity in a warm-blooded animal such as 
man. 

The Uver is the major organ regulating glycaemia in the post-absorptive state. 
Additionally, although having a smaller role in the contribution to post-prandial blood glucose 
levels, the response of tiie Uver to exogenous sources of plasma glucose is key to an abiUty to 

15 maintain euglycaemia. An increased hepatic glucose output (HGO) is considered to play an 
important role in maintaining the elevated fasting plasma glucose (FPG) levels seen in type 2 
diabetics; particularly those witii a FPG >14Qmg/dl (7.8mM). (Weyer et al, (1999), J CUn 
Invest 104: 787-794; Clore & Blackgard (1994), Diabetes 43: 256-262; De Pronzo, R. A., et 
al, (1992) Diabetes Care 15; 318 - 355; Reaven, GM. (1995) Diabetologia 38; 3-13). 

20 Since current oral, anti-diabetic therapies fail to bring FPG levels to within the nonnal, 

non-diabetic range and since raised FPG (and glycHbAlc) levels are risk factors for both 
macro- (Charles, M.A. et al (1996) Lancet 348, 1657-1658; Coutinho, M. et al (1999) 
Diabetes Care 22; 233-240; Shaw, LE. et al (2000) Diabetes Care 23, 34-39) and 
micio-vascular disease (DCCT Research Group (1993) New. Eng. J. Med. 329; 977-986); the 

25 reduction and noimaUsation of elevated FPG levels remains a treattnent goal in type 2 DM. 
It has been estimated tiiat, after an overnight fast, 74% of HGO was derived from 
glycogenolysis with tiie remainder derived from gluconeogenic precursors (HeUerstein et al 
(1997) Am J Physiol, 272: E163). Glycogen phosphorylase is a key enzyme in the generation 
by glycogenolysis of glucose-l-phosphate, and hence glucose in liver and also in other tissues 

30 such as muscle and neuronal tissue. 

Liver glycogen phosphorylase a activity is elevated in diabetic animal models 
including tiie db/db mouse and the fa/fa rat (Aiston S et al (2000). Diabetalogia 43, 589-597). 
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Inhibition of hepatic glycogen phosphorylase with chloroindole inhibitors (C3'91149 
and CP320626) has been shown to reduce both glucagon stimulated glyco^nolysis and 
glucose output in hepatocytes (Hoover et al (1998) J Med Chem 41, 2934-8; Martin et al 
(1998) PNAS 95, 1776-81). Additionally, plasma glucose concentration is reduced, in a dose 

5 related maimer, db/db and ob/ob mice following treatment with these compounds. 

Studies in conscious dogs with glucagon challenge in the absence and presence of 
another glycogen phosphorylase inhibitor, Bay K 3401, also show the potential utiUty of such 
agents where there is elevated circulating levels of glucagon, as in both Type 1 and Type 2 
diabetes. In the presence of Bay R 3401, hepatic glucose output and arterial plasma glucose 

10 foUowing a glucagon challenge were reduced significanfly (Shiota et al, (1997), Am J Physiol, 
273: E868). 

The heterocyclic amides of the presMit invention possess glyco^n phosphorylase 
inhibitory activity and accordingly are expected to be of use in the treatment of type 2 
diabetes, insulin resistance, syndrome X, hyperinsulinaemia, hyperglucagonaemia, cardiac 
15 ischaemia and obesity, particularly type 2 diabetes. 

According to one aspect of fee present invention there is provided a compound of 
formula (1): 



wherein: 

Z is CH or nitrogen; 

R* and R^ together are either -S-C(R'')=C(R')- or -C(R')=C(R*')-S- ; 
25 R^ and R' are independently selected from hydrogen, halo, nitro, cyano, hydroxy, 
fluoromethyl, difluorometiiyl, trifluoromethyl, trifluoromethoxy, carboxy, carbamoyl, 
Ci-jallcyl, C2-4alkenyl, C2^alkynyl, Ci.4al]coxy and CMalkanoyl; 
A is phenylene or heteroarylene; 
n is 0, 1 or 2; 

30 R* is indep«aidently selected from halo, nitro, cyano, hydroxy, carboxy, carbamoyl, 



20 




(1) 
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JV-C^alkylcaibamoyl. iy^Wi-»alkyl)2carbamoyl, sulphamoyl. iV-CMalkylsulphamoyl, 
WMalkyl).sulphamoyl, W^alkyl (w^^ 

C^alkynyl, CMalkoxy. CMalkanoyl. Q^oyloxy, hydroxyC.^1. fluoromethyl, 

difluoromethyl, trifluoiomethyl andtrifluoromethoxy; 
5 or whennis2.thetwoRVoupMogetherwiththecaibonatoinsofAtowhichtheyare 

attached, may fonn a 4 to 7 membered ring, optionaUy containing 1 or 2 heteroatoms 
independently selected from O, S and N. and optionally being substimted by one or two 
methyl groups; 

r is 1 or 2; and when r is 1 the group 



/^N N— • 
RS H H 

isasubstituentoncarbon(2)andwhenris2(hcrebyformingasixmemberedring)thesame 

group is a substituent on carbon (2) or on carbon (3); 

Yis-NRVor-OR^ 

and are independently selected from hydrogen, hydroxy, C^alkoxy, CMalkanoyl. 
15 carbamoyl,C3-7cycloalkyl(optionaUysubstitutedwithlor2hydroxyg^^^^^^^ ^ 

cyano(CM)a]kyl. heterocyclyl. aryl, CMalkyl [optionally substituted by 1 or 2 R groups], 
-COR*. -SObR* (wherein b is 0, 1 or 2) and 
groups of the formulae B and B' : 



-(CH2)t 



OH g 

OH 



20 



O 

(B) CB') 



Whereinyis0orl,tis0,1.2or3anduislor 2; provided that thehydroxy group is nota 
substituent on the ring carbon adjacent to the ring oxygen; or 

wherdn NR^R^ may form a 4 to 7 membered saturated, partially saturated or unsaturated ring, 
optionaUy containing 1 , 2 or 3 additional heteroatoms independentiy selected from N, O and 
25 S wheremany-CH.-mayoptionallybereplacedby-C(=0)-,andanyNorSatommay 

optionally be oxidised to form an N-oxide or SO or SO. group respectively, and wherein the 
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ring is optionaUy substitated by 1 or 2 substitults independentiy selected ftom halo, cyano, 

Ct^alkyl, hydroxy, C^alkoxy and Ci^lS(0)b- (wherein b is 0. 1 or 2); 

R« is independently selected from hydrogen, hydroxy. Q^alkyl. C^^alkenyl. C^oxy. 

cyano(CM)alkyl, aimno(CM)alkyl [optionally substitated on nitrogen by 1 or 2 groups 
5 selected from CMalkyl, hydroxy. hydroxy(CM)allcyl, dihydroxy(Cx4)al3cyl. -CO^Q^alkyl. 

aryl and aryl(CM)alkyl]. halo(CM)a]kyl. dihalo(CM)alkyl. trihalo(Cx4)a]kyl. hydroxyCQ. 

,)alkyl. dihydroxy(CM)aIkyl, CMalkoxyCMalkoxy. CMalkoxyCMalkyl, hydroxyCx^allcoxy. 

5. and 6-membered cycUc acetals and mono- and di-methyl derivatives thereof, aryl. 

heterocyclyl. (heterocyclyl)CMalkyl. Cs-Tcycloalkyl (optionally substituted with 1 or 2 
10 'hydroxy groups. CMBlkyl or .C(0)OCMalkyl),CMalkanoyl.CM^^^ (wherein b is 0, 

1 or 2). C3.6cycloalkylS(OV (wheiein b is 0. 1 or 2), arylS(OV (wherein b is 0, 1 or 2). 

heterocyclylS(OV (wherein b is 0. 1 or 2). benzylS(0 V (wherein b is 0. 1 or 2). Q. 

4a]kylS(O)c(CM)alkyl(whereincis0,lor2), -N(OH)CHO. .C(=N-0H)NH2. -C(=N- 

0H)NHQ^1, ^(=N-OH)N(Ci4a]kyl),.-C(=N-OH)NHC3^cycloalkyl. 
15 -C(=N-OH)N(C3^cycloa]kyl),. ^OCOOR'. -C(0)N(R -NHC(0)R' . 

-C(0)NHSO.(C..alkyl). -NHSO^'. (R')(R»^NS0,-, -C0CH,0R". (R'')(R^°)N- and 
-COOR' .CH3OR^-€H.C00R^-CH,0C0R^.CH,aI(C0*')0H,-^2C(0)NRR ,^ 
-(CH.)wCH(NR'^>'^CO,R'* (wherein wis 1,2 or 3). and -(CH2)wCH(NRV°)C0(NRrR ) 

(wharein w is 1, 2 or 3) ; 
20 R' , R'" , R'° and are independently selected from hydrogen, hydroxy. CMalkyl 

(optionally substitutedby 1 or 2 R"). C^alkenyl. Cs-Tcycloalkyl (optionally substitutedby 1 
or 2 hydroxy groups), cyano(CM)alkyl, trihaloalkyl, aryl, heterocyclyl, heterocyclyKCi^alkyl), 
and-C(=0)0(Ciwt)alkyl;or 

r' and R^" together with the nitrogen to which they are attached, and/or R and R 
25 together with the nitrogen to which they are attached, form a 4- to 6-membered ring where the 
ring is optionally substituted on carbon by 1 or 2 substituents independently selected from 
0X0. hydroxy, carboxy. halo, nitro. cyano. caibonyl, CMalkoxy and heterocyclyl; or the ring 
may be optionally substituted on two adjacent carbons by -O-CH.-0- to f omi a cycUc acetal 
wherein one or both of the hydrogens of the -O-CH^-O- group may be replaced by a methyl; 
30 R" is selected from halo, trihalomethyl, and Ci^alkoxy; 

R" is independentiy selected from hydrogen, CMaUcyl, and hydroxyCMalkyl; 
or a pharmaceutically acceptable salt or pro-drug tiiereof; 
witii tiie proviso tiiat tiie compound of formula (1) is not: 
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i) 23-dicMoio-5-(iV-{l-[N-(ia-dimethylethoxy)caibonylanuno]mdan-2- 

yl}carbamoyl)-4H-thieno[3,2-6]pynole; 

ii) 5-[iV-(l-anunoin<lan.2-yl)caibamoyl]-23-dicMoro-4H-^^^^ 
iu) 5Wl-acetaiiudoindan-2-yl)caAamoyl]-2.3-dicmoro-4H^^ 

5 iv) 23-dicWoro-5-{iV-[Hmethanesulphonaimdo)mdan-2-yl]caiban^^^ 

thieno[3,2-i]pyrrole 

V) 23-dichloro-5-{iV-[l<methylamino)indan-2-yl]carbamoyl}-4H-thieno[3,2- 
blpyrrole; 

vi) 2,3-dicWoro-5-{JV-[lKmethylacetanudo)indan-2-yl]carbamoyl}-4H-t^^^ 

10 6]pynx)le; 

vii) 23-<ticMcm)-5Wl-hy<teoxyindan-2-yl)caibamoyl]4fl-tMen^ 

viii) 2H;Woro-5-Ii^<14iydioxyindan-2-yl)carbamoyl-6H-tMeno[2,3-&]py^^^^ 

ix) 23-dichl(>r()-5W6-fluoro-l-hydroxymdan-2-yl)carbamoyl-4H^^^ 

6]pyiiole 

15 X) 23.KiicWoio-5-[N-(l-methoxyindan-2-yl)carbamoyl-4H-^^^ 

xi) 23-dicMoio-5-[NKl-hydroxy4.23,4-tetrahy<toimphth-2-yl)caA^ 

thieno[3,2-6]pyiiole. 

According to another aspect of the present invention there is provided a compound of 
20 formula (1): 



(1) 

whaein: 
25 Z is CH or nitrogen; 



and together are either -S-C(R*)=C(R')- or -C(R')=C(R'*)-S- ; 
R*^ and R"' are independently selected ftom hydrogen, halo, nitre, cyano, hydroxy, 
fluoromethyl, difluoromethyl. trifluoromethyl. trifluoromethoxy. amino, carboxy, carbamoyl, 
mercapto, sulfamoyl, uieido, Q^l. C^alkenyl. Q^^alkynyl, Q-gallcoxy, Q^alkanoyl, 
30 C-^alkanoyloxy. JV-(C»^l)ammo. N,N-(C,.6alkyl)2amino, Q^oylamino, 
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iV-(Ci-6alkyl)carbamoyl. W(Ci,5alkyl)2caibamoyl, Ci^alkylS(0). wherein a is 0 to 2. 
Ci-salkoxycarbonyl. Ci^alkoxycarbonylamino, iV-(Ci^alkyl)sulphamoyl, 
iV;\^.(Ci^alkyl)2Sulphainoyl, Ci-ealkylsulphonylamino and 
Ci.6alkylsulphonyl-Ar-(Cwalkyl)amino; 
5 A is phenylene or heteroarylene; 
nisO, lor2; 

R» is independentty selected from hydrogen, halo, nitro. cyano, hydroxy, amino, carboxy, 
carbamoyl, iV-Ci^alkylcarbamoyl, iVJV-(CMalkyl)2carbamoyl, sulphamoyl, 
iV-Ci4a]kylsulphamoyl, N,Ar-(CMalkyl)2Sulphamoyl. sulfino, sulfo, C^alkyl, Cz^alkenyl. 
10 Cwalkynyl, Ci^alkoxy. Ci-^alkanoyl. Ci^taDcanoyloxy. iV-(Ci^yl)amino, 

iV^.(Ci4alkyl)2aniino, hydroxyCMalkyl. fluoromethyl. difluoromethyl, trifluoromethyl. 
trifluaromethoxy, Ci.4alkoxy and 
R* is of the fonnxila A' or A": 
-(CH2)p 



V. 



'(OH), 

O (A) -CH,CH(0H)(CH,)„C02H (A') 

15 wherein x is 0 orl, p is 0, 1, 2 or 3 and s is 1 or 2; provided that the hydroxy group is not a 
substituent on the ring carbon adjacent to the ring oxygen; 
r is 1 or 2; and whrai r is 1 the group 

^y^n N— 

R5 H H 

is a substituent on carbon (2) and when r is 2 (hereby forming a six membered ring) the same 
20 group is a substituent on carbon (2) or on carbon (3); 
Yis-NR^R^or-OR^ 

r2 andR^ are independently selected from hydrogen, hydroxy, C^alkyl (substituted by 1 or 2 
hydroxy groups provided that when there are 2 hydroxy groups they are not substituents on the 
same carbon), Cs-Tcycloalkyl (optionally substituted witii 1 or 2 hydroxy groups provided tiiat 
25 when there are 2 hydroxy groups they are not substituents on the same carbon), cyano(Ci. 
4)alkyl, 4-butanoUdyl, 5-pentanoUdyl, tetrahydrothiopyranyl, 1- 
oxotetrahydrothiopyranylgroup. 1.1-dioxotetrahydrofliiopyranyl, fluoromethylcarbonyl. 
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difluoromethylcaiboiiyl, trifluoromethylcarbonyl, d^l [substitotedby 1 or2R groups 

(provided that when there are 2 R" groups they are not substituents on the same carbon)]. 

-COR«. -SObR* (wherein b is 0, 1 or 2) and groups of the formulae B and B*: 

-(CH2)t 

[N— Ou 

^^(OH)y 

O (B) -CHaCH(OH)(CEQ„COzH (B') 

5 wherein y is 0 or 1. 1 is 0. 1, 2 or 3 and u is 1 or 2; provided that the hydroxy group is not a 
substituent on the ring carbon adjacent to the ring oxygen); 

{wherem R» is independently selected from hydrogen, hydroxy. CMalkoxyCi^alkoxy. 
hydroxyCi^oxy. 2>dimethyl-1.3-dioxolan-4-yl, heterocyclyl (optionally substituted on 
carbon or nitrogen by 1 or 2 groups selected from hydrogen, nitro, halo, cyano. hydroxy and 
10 Ci^alkyl). (heterocyclyDQ^alkyl (wherein the heterocycljd is optionally substituted on 
carbon or nitrogen by 1 or 2 groups selected from hydrogen, nitio. halo, cyano, hydroxy and 
Ci ^alkyl), aryl (optionally substituted by 1 or 2 groups selected from nitro. halo, cyano. 
hydroxy and CMalkyl), Cwalkyl, Q^alkenyl. cycIo(C3^)alkyl. Ci^alkoxy. cyano(CM)alkyl, 
amino(CM)alkyl (optionally substituted on nitrogen by 1 or 2 groups selected from hydrogen, 
15 CMalkyl, hydroxy, hydroxy(CM)alkyl, dihydroxy(CM)alkyl, aryl and aryl(CM)alkyl), C,. 
4alkylS(0)e(CM)alkyl (wherein c is 0.-1 or 2), -N(OH)CHO, -CH2CH(C02R')N(rV°), - 
CH2OR', (R')(R*°)N-. -COOR' and-CHiCOOR" , -CHaCONR^R'". - 
(CH2)uCH(NRV°)C02R' (wherein u is 1, 2 or 3); 

[wherein R' and R'° are ihdependendy selected from hydrogen, hydroxy, CMalkyl 
20 (optionally substitutedby 1 or 2 hydroxy groups provided that when there are 2 hydroxy 
groups they are not substitoents on the same carbon), Cj-Tcycloalkyl (optionally substituted by 
1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are not substituents 
on the same carbon). Q^alkenyl, cyano(Ci^)alkyl. 4-butanoUdyl. 5-pentanoUdyl. 
tetrahydrothiopyranyl. 1-oxotetrahydrothiopyranylgroup. 1,1-dioxotetrahydrothiopyranyl. 
25 2,2-dimethyl-1.3^oxolan-4-yl, aryl (optionally substitutedby 1 or 2 substituents^selected 
from hydrogen, nitro, halo, hydroxy and CMalkyl) and C^l substituted by R" ; 

(wherein R" is selected from hydroxy, C^oxy, heterocyclyl. Ci.4alkanoyl, 
CMalkylS(0), (wherein d is 0. 1 or 2)1, -N(OH)CHO, (R")(R»^)NC0-, (R")(R>^)NS02-. - 
C0CH20R"and (R")(R'')N-; 
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{whereinR" and R« ate independently selected ficom hydrogen. CMalkyl, Ci^alkoxy, 
hydroxyC walkyl, Ci^lS(0)e (wherein e is 0, 1 or 2)}); and 

R' and R^"* can together with the nitrogen to which they are attached form 4- to 6- 
membered ring where the ring is optiondly substituted on cartoon by 1 or 2 substituents 
5 selected from oxo. hydroxy, carboxy, halo, nitro, nitroso, cyano. isocyano. ammo. N-C,. 
.alkylamino, NM-M^lmnno, c^onyl. sulfo, CMalkoxy. heterocyclyl. C.^oyl. 
CMalkylS(0)KCM)alkyl (whereinf is 0. 1 or 2). -N(OH)CHO, (R^^)(R'^)NC0-. 

(r")(r'')NS02-. -COCH2OR", (R")(R'')N-; 

wherein R" and R*^ are as defined above] } ; 
10 provided that whenR'is of the fomiulaA'orA"thenR^andRMo not containagroup of the 

formulas orB' and when R^ or R' is of the formula B orB' thenR^ does not contain a group 
of theformulaA- or A" suchthatacompoundof formula (1) can contain only one of A'. A", 

B andB'; 

or a pharmaceuticaUy acceptable salt or in vivo hydrolysable ester thereof ; 

15 with the proviso that the compound of formula (1) is not 

i) 2.3-dicMoro-5<iV-{l-[iV-(l,l-dimelhylethoxy)caibonylamino]indan-2- 

yl}carbamoyl)-4H-thieno[3,2-6]pyrrole; 
u) 5Wl-aminoindan.2-yl)carbamoyl]-2,3-dicmoro4H.tMeno[3,2-^^ 

iii) 5-lN<l-acetamid(rindan-2-yl)carbamoyl]-23-dicWoro-4H-ttoeno[3.^^ 

20 6]pyrrole 

iv) 2,3-dichloro-5-{iV-[l-(methanesulphonamido)ihdan-2-yl]caibamoyl}-4H- 

thieno[3,2-i>]pyrrole 

V) 2,3^cMoro-5-{N-[l-(methylamino)indan-2-yl]carbamoyl}-4H-thieno[3.2. 
b]pyrrole; 

25 vi) 2.3-dichloro-5-{iV-[l-(niethylacetamido)indan-2-yl]carbamoyl}-4H- 

thieno[3,2-6]pyErole; 

vu) 2.3.<iicWoro-5-[N-(l-hydroxyindan-2-yl)carbamoyl]-4H-tMeno[3,2-&]p^^^^ 

viii) 2^hloro-5.[N-(l-hydroxyindan-2-yl)carbamoyl-6H-tMeno[23-%yi^^^^^^ 

ix) 2,3-dicWoro-5-m6-fluoro-l-hydroxyindan-2-yl)carbamoyl-4H-thieno[3.2- 

30 frlpyirole 

X) 2,3-dicWoro-5«l-melhoxymdan-2-yl)carbamoyl-4H-tMeno[3^^^^^ 

xi) 2.3^chloro-5.[N-(l-hydroxy-1.2.3.4-tetrahydronaphth-2-yl)carbm^^^^ 
thieno[3.2-i]pyrrole. 
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It is to be understood that when A is heteroarylene, the bridgehead atoms joining ring 
A to the piperidinone ring may be hetaoatonis. The«fore, for example, the definition of 

Y 

1(1) 




■ (),- 

when A is hetMoaiylene encompasses the structures: 

Y Y Y 

"X-^^"^^" "X^^"^" 

5 O 

It is to be understood that, where optional substitution on alkyl or cycloallQ^l groups m 

r\ and R^^ (as defined hereinbefore or hereinafter) aUows two hydroxy substituents on 

the alkyl or cycloalkyl group, or one hydroxy substituent and a second substituent linked 

by a heteroatom (for example alkoxy), then these two substituents are not substituents on 

10 the same carbon atom of the alkyl or cycloalkyl group. 

hi another aspect, the invention relates to compounds of formula (1) as hereinabove 
defined or to a phannaceutically acceptable salt. 

In another aspect, the invention relates to compounds of formula (1) as hereinabove 

15 defined or to a pro-drug thereof. Suitable examples of pro-drugs of compounds of formula (I) 
are in-vivo hydrolysable esters of compounds of formula (1). Therefore in another aspect, the 
invention relates to compounds of formula (1) as hereinabove defined or to an in-vivo 
hydrolysable ester thereof. 

It is to be understood that, insofar as certain of the compounds of formula (1) defined 

20 above may exist in optically active or racemic forms by virtue of one or more asymmetric 
carbon atoms, the invention includes in its definition any such optically active or racemic 
form which possesses glycogen phosphorylase inhibition activity. The synthesis of optically 
active forms may be carried out by standard techniques of organic chemistry well known in 
the art, for example by synthesis from optically active startmg materials or by resolution of a 

25 racemic form. Similarly, the above-mentioned activity may be evaluated using the standard 
laboratory techniques referred to hereinafter. 
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Within the present invention it is to be understood that a compound of the formula (1) 
or a salt thereof may exhibit the phenomenon of tautomerism and that the formulae drawings 
within this specification can represent only one of the possible tautomeric forms. It is to be 
understood that the invention encompasses any tautomeric form which has glycogen 
5 phosphorylase inhibition activity and is not to be limited merely to any one tautomeric form 
utilised within the formulae drawings. The formulae drawings within this specification can 
represent only one of the possible tautomeric forms and it is to be understood that the 
specification encompasses all possible tautomeric forms of the compounds drawn not just 
those forms which it has been possible to show graphically herein. 
10 It is also to be understood that certain compounds of the formula (1) and salts thereof 

can exist in solvated as well as unsolvated forms such as, for example, hydrated forms. It is to 
be understood that the invention encompasses all such solvated forms which have glycogen 
phosphorylase inhibition activity. 

It is also to be understood that certain compounds of the formula (1) may exhibit 
15 polymorphism, and that the invention encompasses all such forms which possess glycogen 
phosphorylase inhibition activity. 

The present invention relates to the compounds of formula (1) as hereinbefore 
defined as well as to the salts thereof. Salts for use in pharmaceutical compositions will be 
pharmaceutically acceptable salts, but other salts may be useful in the production of the 
20 compounds of formula (1) and their pharmaceutically acceptable salts. Pharmaceutically 
acceptable salts of the invention may, for example, include acid addition salts of the 
compounds of formula (1) as hereinbefore defined which are sufficiently basic to form such 
salts. Such acid addition salts include for example salts with inorganic or organic acids 
affording pharmaceutically acceptable anions such as with hydrogen halides (especially 
25 hydrochloric or hydrobromic acid of which hydrochloric acid is particularly preferred) or with 
sulphuric or phosphoric acid, or with trifluoroacetic, citric or maleic acid. Suitable salts 
include hydrochlorides, hydrobromides, phosphates, sulphates, hydrogen sulphates, 
alkylsulphonates, arylsulphonates, acetates, benzoates. citrates, maleates, fumarates, 
succinates, lactates and tartrates. In addition where the compounds of formula (1) are 
30 sufficiently acidic, pharmaceutically acceptable salts may be formed with an inorganic or 
organic base which affords a pharmaceutically acceptable cation. Such salts with inorganic or 
organic bases include for example an alkali metal salt, such as a sodium or potassium salt, an 
alkaline earth metal salt such as a calcium or magnesium salt, an ammonium salt or for 
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example a salt with methylamine, dimethylamme, trimethylainine. piperidine, morphoUne or 
tris-(2-hydroxyethyl)amine. 

The compounds of the invention may be administered in the form of a pio-drug which 
is broken down in the human or ammal body to give a compound of the invention. A prodrug 
5 may be used to alter or improve the physical and/or pharmacokinetic proffle of the parent 
compound and can be formed when the parent compound contains a suitable group or 
substituent which can be derivatised to form a prodrug. Examples of pro-drugs include in- 
vivo hydrolysable esters of a compound of the invention or a pharmaceutically-acceptable salt 
thereof. 

10 Various forms of prodrugs are known in the art, for examples see: 

a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in 
Enzymology, Vol. 42, p. 309-396, edited by BL Widder, et al. (Academic Press, 1985); 

b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and 

H. Bundgaard, Oiapter 5 'T)esign and Application of Prodrugs", by H. Bundgaard p. 113-191 
15 (1991); 

c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38(1992); 

d) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 22, 285 (1988); and 

e) N. Kakeya, et al., Chem Phaim Bull, 32, 692 (1984). 

20 An in vivo hydrolysable ester of a compound of formula (1) containing caiboxy or 

hydroxy group is, for example. A phaimaceuticaUy acceptable ester which is cleaved in the 
human or animal body to produce the parent add or alcohol. 

Suitable phatmaceutically acceptable esters for carboxy include Cwalkoxymethyl 
esters for example methoxymethyl. Ci-ealkanoyloxymethyl esters for example 

25 pivaloyloxymethyl, phthaUdyl esters, Cs-scycloalkoxycarbonyloxyCwalkyl esters for example 
1-cyclohexylcarbonyloxyethyl; l,3-dioxolen-2-onyhnethyl esters for example 
5-methyl-1.3-dioxolen-2-onybnethyl; and Ci^alkoxycarbonyloxyethyl esters for example 
l-methoxycarbonyloxyethyl and may be formed at any carboxy group in the compounds of 
this invention. 

30 Suitable pharmaceutically-acceptable esters for hydroxy include inorganic esters such 

as phosphate esters (mcluding phosphoramidic cycUc esters) and a-acyloxyalkyl ethers and 
related compounds which as a result of the in-vivo hydrolysis of the ester breakdown to give 
the parent hydroxy group/s. Examples of a-acyloxyalkyl ethers include acetoxymethoxy and 
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2 2-dimethylpropionyloxyinethoxy. A selectii^of in-vivo hydrolysable ester forming groups 
for hydroxy include Ci-ioalkanoyl. for example acetyl; benzoyl; phenylacetyl; substituted 
benzoyl and phenylacetyl. Crioalkoxycaibonyl (to give alkyl carbonate esters), for example 
ethoxycarbonyl; di-(Ci-4)alkylcarbamoyl andiV-(di-(Cr4)alkylaminoethyl)-JV- 
5 (Ci-4)alkyIcarbamoyl (to give carbamates); di-(Cr4)allcylaminoacetyl and carboxyacetyl. 
Examples of ring substituents on phenylacetyl and benzoyl include aminomethyl. (C 
4)alkylaminomethyl and di-((Cr4)alkyl)aminomethyl. and morpholino or piperazino linked 
fromaring nitrogen atom viaamethylene Unking group to the 3- or 4- position of the benzoyl 

ring. Other intei^ting in-vivo hyrolysable esters include, for example. RM0)0(Q.6)alkyl- 
10 CO- whereinRMsforexample.benzyloxy-(Cr4)alkyl.orphenyl). Suitable substituents on a 
phenyl group in such esters include, for example. 4-(Q-4)piperazino-(C.-4)allcyl. piperazino- 
(Ci-4)aUqrl and morpholino-(Ci-C4)allcjd. 

In this specification the generic term "alkyl" incudes both straight-chain and 
15 branched-chain alkyl groups. However references to individual alkyl groups such as "propyl" 
are specific for the straight chain version 6nly and references to individual branched-cham 
alkyl groups such as r-butyl are specific for the branched chain version only. For example. 
"CMalkyl" includes methyl, ethyl, propyl, isopropyl and /-butyl and examples of "Ci^alkyl" 
include the examples of "Ci.4alkyl"and additionally pentyl. 2,3.dimethylpropyl, 3-methylbutyl 
20 and hexyl. An analogous convention applies to other generic terms, for example "C^^alkenyl" 
includes vinyl, allyl and 1-propenyl and examples of "C^alkenyl" include the examples of 
"Cz^alkenyl" and additionally 1-butenyl, 2-butenyl. 3-butenyl. 2-methylbut-2-enyl, 3- 
methylbut-l-enyl,l-pentenyl,3-pentenyland4-hexenyl. Examples of "C^alkynyl" mcludes 
ethynyl, 1-propynyl and 2-propynyl and examples of "Ci-ealkynyrinclude the examples of 
25 "C2uialkynyr and additionally 3-butynyl, 2-pentynyl and l-methylpent-2-ynyl. 

The term "hydroxyCi^alkyl" includes hydroxymethyl, hydroxyethyl, hydroxypropyl, 
hydroxyisopropyl and hydioxybutyl. llie term ••hydroxyethyl" includes 1-hydroxyethyl and 2- 
hydroxyethyl. Hie term "hydroxypropyl" includes 1-hydroxypropyl. 2-hydroxypropyl and 3- 
hydroxypropyl and an analogous convention appUes to terms such as hydroxybutyl. The term 
30 "dihydioxyCi^r includes dihydroxyethyl. dihydroxypropyl, dihydroxyisopropyl and 
dihydroxybutyl. The term "dihydroxypropyl" includes 1,2-dihydroxypropyl and 1,3- 
dihydroxypropyl. An analogous convention appUes to terms such as dihydroxyisopropyl and 
dihydroxybutyl. 
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The tern "halo" refers to fluoro, chloro. bromo and iodo. The term "dihaloCi.4alkyl" 
includes difluoromethyl and dichloiomethyl. The term 'trihaloCMalkyr includes 
trifluoromethyl. 

Examples of "5- and 6-membeied cycUc acetals and mono- and di-methyl derivatives 
5 thereof are; 

l,3-dioxolan-4-yl, 2-methyl-l,3-dioxolan-4-yl, 2,2-dimethyl-l,3-dioxolan-4-yl; 2^- 
dimethyl-l,3-dioxan-4-yl; 2,2-dimethyl-l,3-dioxan-5-yl; l,3-dioxan-2-yl. 

Examples of "CMalkoxy" include methoxy, edioxy, propoxy and isopropoxy. 
Examples of "Ci-ealkoxy" include the examples of "CMalkoxy" and additionally butyloxy, t- 

10 butyloxy, pentoxy and l,2-(methyl)2propoxy. Examples of "CMalkanoyl" include formyl, 
acetyl and propionyl. Examples of "Ci^alkanoyl" include the example of "CMalkanoyl" and 
additionally butmoyl, pentanoyl, hexanoyl and l,2-(methyl)2propionyl. Examples of 
"Ci^ialkanoyloxy" are formyloxy, acetoxy and propionoxy. Examples of "Ci.6alkanoyloxy" 
include the examples of "Ci.talkanoyloxy" and additionally butanoyloxy, pentanoyloxy, 

15 hexanoyloxy and IXmethyDzpropionyloxy. Examples of "WMalkyDamino" include 
methylamino and eth^amino. Examples of "Ar-(Cwalkyl)amino" include the examples of 
•W-(Ci.4alkyl)amino" and additionally pentylamino, hexylamino and 3-methylbutylammo. 
Examples of "iV,iV-(Ci.4alkyl)2amino" include iV-N-(methyl)2amino, A^-iV-(ethyl)2amino and 
AT-ethyl-N-methylamino. Examples of •W.iV-(Cwalkyl)2amino" include the example of 

20 "JV,iV-(CMalkyl)2amino" and additionally N-methyl-iV-pentylamino and iV,iV-(pentyl)2amino. 
Examples of "iV-(Ci4alkyl)carbamoyl" are methylcarbamoyl and ethylcarbamoyl. Examples of 
"iV-(Ci^alkyl)carbamoyr are the examples of "i^-(CMalkyl)carbamoyrand additionally 
pentylcaibamoyl, hexylcarbamoyl and l,2-(methyl)2propylcaibamoyl. Examples of 
"Ar,Ar-(Ci.4alkyl)2carbamoyr* are MiV-(methyl)2carbamoyl, iV.Ar-(ethyl)2carbamoyl and N- 

25 methyl-;V-ethylcarbamoyl. Examples of "N,i\^-(C,.6alkyl)2carbamoyl" are the examples of 
"iV,JV-(Ci4alkyl)2carbamoyr' and additionally iV;iV-(pentyl)2caibamoyl, iV-methyl-iV- 
pentylcarbamoyl andiV-ethyl-AT-hexylcarbamoyl. Examples of "JV-(CMalkyl)sulphamoyl" are 
Ar-(methyl)8ulphamoyl andiV-(ethyl)sulphamoyl. Examples of "iV-(C,.6alkyl)sulphamoyl" are 
the examples of "AKCMalkyl)sulphamoyr and additionally AT-pentylsulphamoyl, N- 

30 hexylsulphamoyl and l,2-(methyl)2propylsulphamoyl. Examples of 

"JV;iV-(Ci4alkyl)2Sulphamoyr are Ar,Ar-(methyl)2Sulphamoyl. JV^-(ethyl)2Sulphamoyl and 
A^-(methyl)-N-(ethyl)sulphamoyl. Examples of "iV;iV-(Ci^ialkyl)2Sulphamoyr are tiie 
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examples of W-(Ci^l)2Sulphamoyl" and additionaUy iV,A^-(pentyl)2Sulphamoyl. 
methyl-iV-pentylsulphamoyl and N-ethyl-N-hexylsulphamoyl. 

Examples of "cyano(CM)alkyl" are cyanomethyl. cyanoethyl and cyanopropyl. 
Examples of "Cj-vcycloalkyl" are cyclopentyl, cyclohexyl and cycloheptyl. Examples of 
5 scycloalkyl" and "C3-7cycloalkyr include "Cs-vcycloalkyl". cyclopropyl. cyclobutyl and 
cyclooctyl. Examples of "Ca^cycloalkyl" inclulde cyclopropyl. cyclobutyl. cyclopentyl and 
cyclohexyl. 

The term "aminoCi-aalkyl" includes aminomethyl, aminoethyl, aminopropyl. 
amindsopropyl and aminobutyl. The term "aminoethyl" includes 1-aminoethyl and 2- 
10 aminoethyl. The torm "aminopropyl" includes 1-aminopropyl. 2-aminopropyl and 3- 
aminopropyl and an analogous convention appUes to terms such as aminoethyl and 
aminobutyl. 

Examples of "d^alkoxyCMalkoxy" are methoxymethoxy. ethoxymethoxy. 
ethoxyethoxy and methoxyethoxy. Examples of "hydroxyCMalkoxy" are hydroxyethoxy and 
15 hydioxypropoxy. Examples of "hydroxyptopoxy" a« 1-hydroxypiopoxy. 2-hydroxypropoxy 

and 3-hydroxypropoxy. 

Examples of "Ci^alkylSCO). (wherein b is 0,1 or 2)". «Ci4alkylS(0)e (wherdn c is 0 
to 2)". "CMalkylS(O), (wherein d is 0 to 2)". «Ci4alkylS(0)e (wherein e is 0 to 2)", and 
"Cx^alkylS(0)f (wherein f is 0 to 2)" independently mclude methylthio. ethylthio, propylthio. 

20 methanesulphinyl. ethanesulphinyl. propanesulphinyl. mesyl, ethanesulphonyl. 
propanesulphonyl and isopropanesulphonyl. 

Examples of "C3.6cycloalkylS(0)b (wherein b is 0,1 or 2)" include cyclopropylthio. 
cyclopropylsulphinyl. cyclopropylsulphonyl, cyclobutylthio, cyclobutylsulphinyl, 
cyclobutylsulphonyl. cyclopentylthio, cyclopentylsulphinyl and cyclopentylsulphonyl. 

25 Examples of «arylS(0)b (wherein b is 0,1 or 2)" include phenylthio, phenylsulphinyl 

andphenylsulfonyl. Examplesof "benzylS(0)b (wherein bis 0.1 or 2)" inculdebenzylthio, 
benzylsulfinyl andbenzylsulfonyl. Examples of «heterocyclylS(0)b (wherein b is 0,1 or 2)" 
include pyridylthio. pyridylsulfinyl. pyridylsulfonyl. unidazolylthio. imidazolylsulfinyl, 
imidazolylsulfonjd. pyrimidinylthio. pyrimidinylsufinyl, pyrimidinylsulfonyl. piperidylthio. 

30 piperidylsulfinylandpiperidylsulfonyl. 

Examples of "Ci-ealkoxycarbonyl" include methoxycarbonyl, ethoxycarbonyl. n- and 
^butoxycarbonyl. Examples of '•Cwalkoxycarbonylamino" include methoxycarbonylamm^ 

ethoxycaibonylamino, n- and f-butoxycarbonylamino. Examples of 
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"Ci^aIkylsulphcmyl-iV-(C,^l)ainino" include methylsulphonyl-iV-methylamino, 
ethylsulphonyl-iV-methylamino and piopylsulphonyl-iV-ethylamino. Examples of 
"C^alkylsulphonylamino" include methylsulphonylamino, ethylsulphonylamino and 
propylsulphonylaniino. Examples of "Q^oylamino" include formamido. acetamido and 

5 propionylamino. 

Where optional substituents are chosen from "0. 1. 2 or 3" groups it is to be 
understood that this definition includes all substituents being chosen from one of the specified 
groups or the substituents being chosen from two or more of the specified groups. An 
analogous convention appUes to substituents chose from "0, 1 or 2" groups and «1 or 2" 

10 groups. 

"Heterocyclyl" is a saturated, partially saturated or unsaturated, optionally substituted 
monocyclic ring containing 5 to 7 atoms of which 1. 2. 3 or 4 ring atoms are chosen from 
nitrogen, sulphur or oxygen, which may. unless otherwise specified, be carbon or nitrogen 
liidced. wherein a -CH^- group can optionally be replaced by a -C(0>and a ring sulphur atom 
15 may be optionally oxidised to form the S.oxide(8). Examples and suitable values of the term 
••heterocyclyl" are moipholino, morpholinyl. pipetidino. piperidyl. pyridyl. pyranyl, pyrrolyl. 
imidazolyl, thiazolyl, thienyl. dioxolanyl. thiadiazolyl. piperazinyl. isothiazolidinyl, triazolyl. 
tetrazolyl. pyrroUdinyl. 2-oxazoUdinonyl. S-isoxazolonyl. thiomorpholino. pynx)Unyl. 
homopiperazinyl, 3,5-dioxapiperidinyl, 3-oxopyrazolin-5-yl, tetrahydropyranyl. 
20 tetrahydrothiopyranyl. 1-oxotetrahydrothiopyranyl. 1.1-dioxotetrahydrothiopyranyl. 
pyrimidyl, pyrazinyl. pyridazinyl, pyrazolyl, pyrazolinyl. isoxazolyl, 4-oxopydridyl. 2- 
oxopyrroUdyl. 4-oxothiazolidyl. furyl. thienyl, oxazolyl. and oxadiazolyl. 

Suitably a "heterocyclyl" is morpholino, morpholinyl, piperidino, piperidyl. pyridyl, 
pyranyl. pynolyl. imidazolyl, thiazolyl. thienyl, thiadiazolyl, piperazinyl, isothiazoUdinyl. 
25 U,4-triazolyl. tetrazolyl, pyrroHdinyl, thiomorphoUno, pyrroUnyl, homopiperazinyl, 

3',5^oxapiperidinyl, pyrimidyl. pyrazinyl, pyridazinyl, pyrazolyl, pyi^oUnyl, isoxazolyl. 4- 
oxopydridyl, 2-oxopyrroUdyl. 4-oxothiazolidyl. fuiyl. thienyl, oxazolyl. 1.3.4-oxadiazolyl. and 
1.2.4-oxadiazolyl. 

Conveniently '•heterocyclyr is oxazolyl. 1.3.4-oxadiazolyl. 1,2.4-oxadiazolyl, 
30 tetrazolyl. thizoyl. thiadiazolyl. pyridyl. imidazolyl. fiiryl. thienyl. morpholine, pyrimidyl. 
pyrazinyl, pyridazuiyl. pyrazolyl. pyrazoUnyl. and piperazinyl. 

Suitable optional substituents for ••heterocyclyl" as a saturated or partially saturated 
ring are 1. 2 or 3 substituents independently selected from halo, cyano, hydroxy, CMalkyl. Ci. 
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4alkoxy and Ci^lS(0)b (wherein b is 0. 1 or 2). Rirther suitable substituents for 
"heterocyclyl" as a saturated or partiaUy saturated ring are 1 . 2 or 3 substituents independenfly 
selected from fluoro. chloro, cyano, hydroxy, methyl, ethyl, methoxy, raethylthio. 
methylsulfinyl and methylsulfonyl. 
5 Suitable optional susbtituents for "heterocyclyl" as an unsaturated ring are 1, 2 or 3 

substituents independently selected from halo, cyano. nitro. amino, hydroxy, d^l, Cj. 
4alkoxy, CMalkylS(0)b (wherein b is 0, 1 or 2), iV-(CMalkyl)amino and 
iV,N-(CMalkyl)2amino. Further suitable optional susbtituents for "heterocyclyl" as an 
unsaturated ring are 1, 2 or 3 substituents independently selected from fluoro, chloro, cyano. 
10 nitro. amino, methylamino, dimethylamino. hydroxy, methyl, ethyl, methoxy. methylthio. 
methylsulfinyl and methylsulfonyl. 

Examples of "(heterocyclyl)Ci^l" are morpholinomethyl, morpholinethyl, 
moipholinylmelhyl, morpholinylethyl, piperidinomethyl, piperidinoethyl, piperidylmethyl, 
piperidylethyl. imidazolyhnethyl. imidazolylethyl. oxazolyhnethyl, oxazolylethyl, 1,3,4- 
15 oxadiazolylmethyl. 1.2,4-oxadiazolyhnethyl, 1.2,4-oxadiazolylethyl, pyiidyhnethyl. 
pyridylethyl. furyhnethyl. furylethyl. (thienyl)methyl. (thienyl)ethyl. pyrazinyhnethyl. 
pyrazmylethyl, piperazinylmethyl and piperazinylethyl. 

Examples of "aryl" are optionally substituted phenyl and naphthyl. 
Examples of "aryl(CM)alkyr are benzyl, phenethyl, naphthyhnethyl and 
20 naphthylethyl. 

Suitable optional substituents for "aryl" S^oups are 1, 2 or 3 substituents independently 
selected from halo, cyano, nitro. amino, hydroxy, Cwalkyl, Ci.4alkoxy. Ci.valkylS(0)b 
(whereinbisO. 1 or2).N-(CMalkyl)aminoandMN-(CMalkyl)2amino. Furftier suitable 
optional susbtitoents for "aryl" groups are 1. 2 or 3 substituents independently selected from 
25 fluoro, chloro, cyano, nitro, amino, methylamino, dimethylamino, hydroxy, methyl, ethyl, 
methoxy. methylthio. methylsulfinyl and methylsulfonyl. 

"Heteroarylene" is a diradical of a heteroaryl group. A heteroaryl group is an aryl, 
monocycUc ring containing 5 to 7 atoms of which 1. 2. 3 or 4 ring atoms are chosen from 
nitrogen, sulphur or oxygen. Examples of heteroarylene arc oxazolylene. oxadiazolylene. 
30 pyiidylene. pyrimidinylene. imidazolylene. triazolylene. tetrazolylene, pyrazinylene, 
pyridazinylene. pynolylene. thienylene and furylene. 

Suitable optional substituents for heteroaryl groups, unless otiierwise defined, are 1. 2 
or 3 substitaents independenfly selected from halo, cyano. nitro. amino, hydroxy, Ci^jalkyl. 
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CMalkoxy. C,^lS(0)b (wherein b is 0. 1 or 2). A^-(Ci^l)ainino and 
WCwalkyDjamino. Further suitable optional susbtituents for "heteroaryl" groups are 1, 2 
or 3 substituents independently selected from fluoro, chloro. cyano, nitro. amino, 
methylamino. dimethylamino, hydroxy, methyl, etiiyl. methoxy, methylthio. methylsulfinyl 
5 andmethylsulfonyl. 

, Preferred values of A, Y. R'. R^ R^ r and n are as foUows. Such values may be used 
where appropriate with any of the definitions, claims, aspects or embodiments defined 
hereinbefore or hereinafter. 
10 In one embodhnent of the invention are provided compounds of formula (1), in an 

alternative embodiment are provided phaimaceutically-acceptable salts of compounds of 
formula (1). in a further alternative embodiment are provided in-vivo hydrolysable esters of 
compomids of formula (1). and in a further alternative embodiment are provided 
pharmaceutically-acceptable salts of in^vivo hydrolysable esters of compounds of fomiula (1). 
15 Particular examples of in-vivo hydrolysable esters of compounds of the formula (1) axe 

such esters of compounds of the formula (1) wherdn Y comprises a group contaimng a 
carboxygroup. Suitable esters are those hereinbefore described for carboxy groups. 

In one aspect of the present invention there is provided a compound of formula (1) as 
depicted above wherein z is CH. 
20 In another aspect of the invention Z is nitrogen. 

In one aspect of the present invention there is provided a compound of formula (1) as 
depicted above wherein R'^ and R^ are together -S-C(R VC(R')-. 

In another aspect of the invention R'^ and R^ are together -C(R')=C(R'^)-S-. 
In afurther aspect of the invention. R** andR' are independently selected firom 
25 hydrogen, halo or Ci^alkyl. 

Preferably R*' and R' are independently selected from hydrogen, chloro, bromo or 

methyl 

Particularly R** and R' are independently selected from hydrogen or chloro. 
More particularly one of R* and R' is chloro. 
30 In one embodiment, one of R* and R' is chloro and the other is hydrogen. 

In another embodiment, both R** and R' are chloro. 
In one aspect of the invention A is phenylene. 
In another aspect of the invention A is heteroarylene. 
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Prcferably A is selected from phenylene. pyridylene, pyrimidinylene. pyirolylene, 
idazolylene, triazolylene, tetrazolylene, oxazolylene, oxadiazolylene, thienylene and 
fiiiylene. 

In one embodiment, when A is heteroarylene, there is a nitrogen in a bridgehead 
5 position. In ano&er embodiment, when A is heteroaiylene, the heteroatoms are not in 
bridgehead positions. It will be appreciated that the preferred (more stable) bridgehead 
position is as shown below: 




0 

la one aspect of the invention n is 0 or 1. 
10 In one aspect preferably n is 1. 

In anothCT aspect, prefarably n is 0. 

When n is 2, and the two B} groups, together with the carbon atoms of A to which they 
are attached, form a 4 to 7 membered ring, optionally containing 1 or 2 heteroatoms 
independently selected from O, S and N, conveniently such a ring is a 5 or 6 membered ring 
15 containing two 0 atoms (ie a cycUc acetal). When the two groups together form such a 
cycUc acetal, preferably it is not substituted. Most preferably the two groups together are 

the group -O-CH2-O-. 

In another aspect of the present invention is selected from halo, nitro, cyano, 
hydroxy, fluoromethyl, difluoromethyl, trifluoromethyl and CMalkoxy. 
20 In a further aspect R' is selected from halo, nitro, cyano, hydroxy, fluoromethyl, 

difluoromethyl, trifluoromethyl, -S(0)bCMalkyl (wherein b is 0, 1 or 2), Cwalkyl and C,. 
4alkoxy. 

In a fiarther aspect B} is selected from halo, nilro, cyano, hydroxy, fluoromethyl, 
difluoromethyl, trifluoromethyl, -S(0)bMB (wherdn b is 0, 1 or 2), methyl and methoxy. 
25 In a forflier aspect, R* is CMalkyl. 

Preferably R* is selected from halo and CMSlkoxy. 

In another embodiment preferably R' is selected from fluoro, chloro, methyl, ethyl, 
methoxy and -O-CH2-O-. 
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Ih one aspect of the invention r is 1 and when r is 1 the group 
R4> 



is a substituent on carbon (2) such that an example of when r is 1 is: 



5 In another aspect of the invention r is 2 and when r is 2 the group 



R5 H H 

a substituent on carbon (2) such that an example of when r is 2 is: 



IS 



10 



In another aspect of the invention r is 2 and when r is 2 the group 

./^N N— 
R8 H H 

is a substituent on carbon (3) such that an example of when r is 2 is: 
Y 

R" 



2r»3 



In one aspect of the invention Y is -NR R" 
15 In anoth^ aspect of the invention Y is -OR . 

Suitable values for and R^ as heterocyclyl are moiphoUno, morphoUnyl. piperidino, 
piperidyl, pyridyl. pyranyl, pyrrolyl. mridazolyl. tiiiazolyl, tiiienyl, thiadiazolyl, piperazinyl, 
isotiiiazoUdinyl, 1,3,4-tiiazolyl, tetrazolyl, pyrroUdinyl, thiomorphoUno. pyirolinyl. 
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homopiperazinyl. 3,5-dioxapiperidmyl, pyrimidyl. pyrazinyl, pyridazinyl, pyrazolyl, 
pyrazolinyl, isoxazolyl. 4-oxopydridyl, 2.oxopyiiolidyl, 4-oxothiazoUdyl, furyl, thienyl, 
oxazolyl, 1,3,4-oxadiazolyl, and 1,2,4-oxadiazolyl, tetrahydrothiopyranyl, 1- 
oxotetrahydrothiopyranyl, 1,1-dioxotetrahydrothiopyranyl. 
5 More suitable values for and as heterocyclyl are pyridylpyrimidinyl and 

imidazolyl. 

Further suitable values for R^ and R^ as heterccyclyl are tetrahydrothiopyranyl, 1- 
oxotetrahydrothiopyranyl, 1,1-dioxotetrahydrothiopyranyl. 

In one aspect of the invention, R' and R^ are independently selected ftom groups of the 
10 formulae B and B* as hereinbefore described. 

In one aspect of the invention R^ and R^ are independently selected from hydrogen, 
hydroxy, Q^alkyl [optionally substituted by 1 or 2 R^ groups], Cs-Tcycloalkyl (optionally 
substituted with 1 or 2 hydroxy groups), cyano(CM)alkyl, phenyl, morpholino, morphoUnyl, 

15 piperidino, piperidyl, pyridyi, pyianyl. pynolyl, imidazolyl. thiazolyl, thienyl, thiadiazolyl, 
piperazmyl, isothiazolidinyl, l,3.4-tria2olyl, tetrazolyl, pyrroUdinyl, thiomorphoUno, 
pyrrolinyl, homopiperazinyl, 3,5-dioxapipeiidinyl, pyrimidyl, pyrazinyl, pyridazinyl, 
pyrazolyl, pyiazoUnyl, isoxazolyl, 4-oxopydridyl, 2-oxopyiroUdyl, 4-oxothiazoUdyl. furyl. 
thienyl, oxazolyl. 1,3,4-oxadiazolyl. and 1,2,4-oxadiazolyl, tetrahydrothiopyranyl, 1- 

20 oxotetrahydrothiopyranyl, 1,1-dioxotetrahydrothiopyranyl. -COR^ and -SObR" (wherein b is 
0,1 or 2); 

r" is independently selected from hydrogen, hydroxy, Ci^alkoxy, CMalkoxyCMalkyl, Q. 
4alkoxyCMalkoxy, hydroxyCwalkoxy, Cwalkyl, amino(CM)alkyl [optionally substituted on 
nitrogen by 1 or 2 groups selected from CMalkyl, hydroxy(CM)alkyl, dihydroxy(CM)alkyl, 

25 -COzCMalkyl, aryl and aryl(Ci.4)alkyl], Cj^alkenyl, C3.7cycloalkyl (optionally substituted by 
-C(0)0Ci.4alkyl), 5- and 6-membered cyclic acetals and mono- and di-metiiyl derivatives 
thereof, halo(CM)aIkyl, dihalo(CM)alkyl, trihalo(CM)alkyl, hydroxy(Ci.4)alkyl, 
dihydroxy(CM)alkyl, cyano(CM)alkyl, heterocyclyl, heterocyclylCMalkyl, aryl, 
Ci.4alkylS(0)b- (wherein b is 0, 1 or 2), C3^ycloalkylS(0)b- (wherein b is 0, 1 or 2), 

30 arylS(0)b- (wherein b is 0. 1 or 2), heterocyclylS(0)b- (whereinbisO.:! or2).benzylS(0)b- 
(wherein b is 0, 1 or 2), Ci^alkylS(0)c(CM)al]£yl (wherein c is 0, 1 or 2), - 
CH2CH(NRV°)C0(NR V), -CH2OR', (R')(R'°)N-. -COOR^ -CH2COOR' . 
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.C(0)N(R')(R^ -CH2CH(C02R')OH. -CHiCONRV". -CH2CH(NRV°)C02R^' and- 
CH^OCOR'; 

R' , R'* , R^° and R*"* are independently selected from hydrogen, Ci^alkyl (optionally 
substituted by 1 or 2 R"). C3-7cycloalkyl (optionally substituted by 1 or 2 hydroxy groups), 
5 -C(=0)0'Bu, C2^alkenyl, cyano(CM)alkyl and phenyl (optionaUy substituted by 1 or 2 groups 
selected from nitro, halo, hydroxy and cyano); or 

R' and R" together with the nitrogen to which they are attached, and/or R'" and R^° together 
with the nitrogen to which they are attached, form a 4- to 6-membered ring where the ring is 
optionally substituted on carbon by 1 or 2 substituents independently selected from oxo. 
10 hydroxy, carboxy, halo, nitro, cyano, carbonyl and CMalkoxy; or the ring may be optionally 
substituted on two adjacent carbons by -O-CH2-O- to form a cycUc acetal wherein one or 
both of the hydrogens of the -O-CHz-O- group may be replaced by a methyl; 
r" is selected from halo, trihalomethyl and Cwalkoxy. 



15 In a further aspect of the invention R^ and R^ are independently selected from 

hydrogen, Ciwialkyl [optionally substituted by 1 or 2 R* groups], Ca-vcycloalkyl (optionally 
substituted with 1 or 2 hydroxy groups), -COR" and-SObR^ (wherein b is 0, 1 or 2); 
R« is independently selected from hydrogen, hydroxy, CMalkoxy, Ci.4a]koxyCi4alkyl, Ci- 
4alkoxyCwalkoxy, hydroxyC^alkoxy. Cwalkyl, amino(CM)alkyl [optionally substituted on 

20 nitrogen by 1 or 2 groups selected from Cwalkyl, hydroxy(CM)alkyl, dihydroxy(CM)alkyl, 
-COjCMalkyl, aryl and aryl(Cw)alkyl]. Cj^alkenyl, C^cycloalkyl (optionally substituted by 
-C(0)OCMalkyl), 5- and 6-membered cyclic acetals and mono- and di-methyl derivatives 
thereof, halo(CM)alkyl, dihalo(CM)alkyl, trihalo(Ci-4)alkyl, hydroxy(CM)alkyl, 
dihydroxy(Cw)alkyl, cyano(CM)alkyl, furyl (optionaUy substituted on carbon by 1 or 2 nitro 

25 groups), thienyl (optionally substituted on carbon by 1 or 2 nitro groups), morphoUno, 
furyl(CM)alkyl (wherein furyl is optionally substituted on carbon by 1 or 2 nitro groups). 
thienyl(CM)aIkyl (wherein thienyl is optionally substituted on carbon by 1 or 2 nitro groups), 
1,2.4-oxadiazolyl, tetrazolyl, imidazolyl, pyirolidinyl, piperidyl, pyridyl, tetrahydrofuryl, 
tetrahydropyranyl, 1-oxo-tetrahydrothiopyranyl, tetrahydrothienyl, phenyl (optionally 

30 substituted by 1 or 2 groups selected from nitro, halo, cyano, hydroxy and Ci^alkyl), 
pyrazinyl, piperazinyl, 4-methylpiperazino, CMalkylS(0)b- (wherein b is 0, 1 or 2), 
C3.6cycloalkylS(0)b- (wherein b is 0. 1 or 2). arylS(0)b- (wherein b is 0. 1 or 2), 
heterocyclylS(0)b- (wherein b is 0, 1 or 2), benzylS(0)b- (wherein b is 0, 1 or 2), 
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C,^lS(0)c(CM)alkyl (wherein c is 0. 1 or 2), .CH2CH(NRV°)C0(NR''R'° ). -CHjOR'. 
(R')(R'°)N-. -COOR', -CH2COOR' . -C(0)N(R')(R'°). -C31aCH(C02R')OH, - 
CH2C0NRV°, -CH2CH(NRV°)C02R'' and 
-CH2OCOR': 

5 R' , R'' , R^° and R^°' are independently selected from hydrogen, CMalkyl (optionally 
substituted by 1 or 2 R^'), -C(=0)0'Bu, Cj^alkenyl. cyano(Ci^)alkyl, phenyl (optionally 
substituted by 1 or 2 groups selected from nitio, halo, hydroxy and cyano); or 
R' and R^" together with the nitrogen to which they are attached, and/or R'' and R'° togetiier 
witii the nitirogen to which they are attached, form a 4- to 6-membered ring where tiie ring is 

10 optionally substituted on carbon by 1 or 2 substituents independently selected from 0x0, 
hydroxy, carboxy, halo, nitro, cyano, carbonyl and Ci^alkoxy; or the ring may be optionally 
substituted on two adjacent carbons by -O-CH2-O- to form a cyclic acetal wherein one or 
both of ttie hydrogens of the -O-CBb-O- group may be replaced by a methyl; 
R" is selected from halo, trihalomethyl and Ci.4aIkoxy. 

15 

In another aspect of tiie invraition R^ and R' are independently selected from hydrogen, 
CMalkyl [optionally substitiited by 1 or 2 R* groups], -COR" and -SObR" (wherein b is 0, 1 or 
2); 

R* is independently selected from hydrogen, hydroxy, Cwalkoxy, CMalkoxyCi^alkyl, Ci- 
20 4alkyl, amino(CM)alkyl [optionally substituted on niti-ogen by 1 or 2 groups selected from d. 
4alkyl, hydroxy(Cw)alkyl, dihydroxy(CM)alkyl, -COjCiwtalkyl, phenyl and aryl(Ci-4)al]cyl], 
C24alkenyl, C3.7cycloalkyl (optionally substituted by -C(O)OCi^alkyl), 5- and 6-membered 
cyclic acetals and mono- and di-metiiyl derivatives thereof, halo(CM)alkyl, trihalo(CM)alkyl, 
hydroxy(CM)alkyl, dihydroxy(CM)alkyl, cyano(Ci4)alkyl, furyl (optionally substituted on 
25 carbon by 1 or 2 nitro groups), fliienyl (optionally substituted on carbon by 1 or 2 nitro 
groups), morpholino, furyl(CM)allcyl (wherein fiaryl is optionally substituted on carbon by 1 
or 2 nitro groups), tiiienyl(CM)alljyl (wheran tirienyl is optionally substituted on carbon by 1 
or 2 nitro groups), 1,2,4-oxadiazolyl, tetrazolyl, imidazolyl, pyrroUdinyl, piperidyl, pyridyl, 
tetrahydrofuryl, tetrahydropyranyl, 1-oxo-tetrahydrofliiopyranyl, tetrahydrotiiienyl, phenyl 
30 (optionally substitoted by 1 or 2 groups selected from nitro, halo, cyano, hydroxy and Ci- 
4alkyl), pyrazinyl, piperazinyl, 4-metiiylpiperazino, Ci^alkylS(0)b- (wherein b is 0, 1 or 2), 
C3^cycloalkylS(0)b- (wherein b is 0, 1 or 2), aiylS(0)b- (wherein b is 0, 1 or 2), 
heterocyclylS(0)b- (wherein b is 0. 1 or 2 -CH2CHCNRV°)CO(NR''r'°'), -CH2OR'. 
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(R')(R»°)N-, -COOR'. -CH.COOR' . -C(0)n|')(R^ -CHaCHCCO^'pH. - 

CH,CONR'R^». -CH2CH(NRWC02R'' and-CHIzOCOR'; 

R' R"' RiOandR^'^areindepeadentlyselected&omhydrogen.CMalkyUopUonaUy 

substituiedby 1 or 2 hydroxy groups). C..^nyl, andphenyl (optionaUy substituted by I or 
5 2 groups selected from nitro, halo, hydroxy and cyano). 

moneaspect. one of R' and R''* is hydrogen and the other is selected from heterocyclyl 

andheterocyclylCCMalkyl). Conveniently R' or R^ as heterocyclyl and heterocyclyKC 

^l)isselectedfromoxazolyU.3,4-oxadiazolyU.2,4-oxa*^^^^^ 

thiadiazolyl, pyridyl, imidazolyl, furyl. thienyl, morpholine, p)nrinndyl, py:^inyl, pyrida^nyl 
10 pyrazolyl. pyrazolinyl. piperazinyl. morphoUnomethyl, morpholinethyl. xnorpholinylmethyl, 

morphoUnylethyl. piperidinomethyl, piperidinoethyl. piperidylmethyl, pipendylethyl. 

tetrahydrothiopyranyl, l-oxotetrahydrothiopyranyl, 1,1-dioxotetrahydrothiopyranyl. 

inddazolylmethyl.inndazolylethyl.oxazolyln^^^^^ 

1 2 4.oxadiazolylxnethyl. l,2,4K,xadiazolylethyl. pyridyhnethyl. pyridylethyl. furylmethyl, 
15 f^lethyl.(tMenyl)mefliyUtWenyl)ethyl,pyra^^ 

and piperazinylethyl; 

wherein the heteiocyUc ring is optional substituted on any available atom by 1. 2 or 3 
substituents independentiy selected from halo, cyano, hydroxy, CMalkyl. C^^koxy and 
CMa]kylS(O),(whereinbis0.1or2),andadditionanywhentheheterocyclylri^^ 

20 heteroaryl ring, farther suitable optional substituents are selected ftom nitro. amino. 
i^-(CMalkyl)amino and MN-CCMalkyD^amino. and/or vrherdn any hel^rocycUc rmg is 
optionaUy oxidised such thata-CH,- group is replacedbya-C(0)-and/oraringsuip^^ 

is oxidised to form the S-oxide(s). 

m another aspect of tiie invention R^ is selected from hydrogen, acetyl and C^l. 

25 Ih a further aspect of the invention, Y is NR^R^ and NR V forms a 4 to 7 membered 

saturated partially saturated or unsaturated ring, optionally containing 1, 2 or 3 additional 
heteroatoms independently selected ftom N. O and S. wherein any -CHa- may optionally be 
replaced by-C(=0).. and any N or S atommay optionally be oxidised to form an N-oxide or 
SO or S02 group respectively, and wherein the ring is optionally substituted by 1 or 2 

30 substituents independently selected ftom halo, cyano. Q^l. hydroxy, CMalkoxy and 
Ci^alkylS(0)b- (wherein b is 0, 1 or 2). 



wo 03/074531 PCT/GB03/00875 

-24- 

Suitable values for NR'r' as a 4 to 7 membered ring are morpholino. 2,5- 
dioxomorphoUno. piperidinyl. pyrroUdinyl, pyrazolyl. pyirolyl. imidazolyl. pipfcramyl and 
thiomorpholinyl. 

In yet a further aspect of the inventions is selected from hydrogen. 1,3- 
5 dihydroxyisopropyl. 1.2-dihydroxypropyl. cyanomethyl, trifluoromethylcaibonyl, 
carboxyacetyl, carboxymethyl. formyl, acetyl, carbamoylacetyl, carbamoylmethyl. 
methoxyacetyl. methoxypropanoyl, acetoxyacetyl, methanesulfonyl, chloromethylsulfonyl, 
trifluoromethylsulfonyl. morpholinomethylcarbonyl, fmylcarbonyl. thienylcarbonyl. 
nitrofurylcaibonyl, N,N-dimethylcarbamoyl, 4-methylpiperazinocarbonyl. iV-ethylcarbamoyl, 
10 A^-allylcaibamoyl. iV-dinitrophenylcarbamoyl. pyridinylcarbonyl, tetrahydrofuran-2-on-5- 
ylcarbonyl, hydroxyphenylcaibonyl, acryloyl. 2.(tert-butoxycarbonyl)methylcaibonyl, 
ammoacetyl. l-amino-l-caAoxypropanoyl, chloroacetyl. hydroxyacetyl. carbamoylacetyl, 
carbamoylmethyl, methoxyacetyl, methoxypropanoyl, acetoxyacetyl, 
hydroxypiperidinoaminoacetyl, hydroxypytroUdinylaminoacetyl, iV-methyl-iV- 
15 hydroxyethylaminoacetyl, iV-benzyl-iV-hydroxyethylaminoacetyl, W,3-dihydroxypropyl>iV- 
niethylaminoacetyl, JV.Ar-bis(hydroxyethyl)aminoacetyl, MiV-bis(hydroxypropyl)aminoacetyl. 
(l.amino-l-carbonylamino)ethylcaibonyl, l-hydroxy-l-carboxyethylcarbonyl, tert- 
butoxycarbonyhnethyl. l.3-dihydroxyisoprop-2-ylcarbonyl. l-(tert-butoxycarbonylamino).l- 
(caibamoyDpropanoyl. Ar-ethyl-iV-(2-hydroxyethyl)aminoacetyl, thienylmethyl, 
20 tetrazolylmethyl, I2-(ethoxycarbonyl)cyclopropyl]methyl./^-(tert-butoxycarbonyl)^^^^ 
andiV-(aminocarbonyl)-iV-(tert-butoxycarbonyl)anunoacetyl. 

In yet a further aspect of the inventions is selected from trifluoromethylcaibonyl, 
caAoxyacetyl, formyl. acetyl, . methanesulfonyl, morpholinomethylcarbonyl. fuxylcarbonyl, 
thienylcaAonyl. nitroforylcarbonyl. isr.iV-dimethylcarbamoyl. 4-methylpiperazinocarbonyl. N- 
25 ethylcarbamoyl. iV-allylcaibamoyl. N-dinitrophenylcarbamoyl. pyridinylcarbonyl. 
tetrahydrofuran-2-on-5-ylcarbonyl, hydroxyphenylcarbonyl. acryloyl, 2-(tert- 
butoxycaibonyDmethylcarbonyl, aminoacetyl, l-amino-l-carboxypropanoyl, chloroacetyl, 
hydroxyacetyl. carbamoylacetyl. carbamoyhnethyl, methoxyacetyl. methoxypropanoyl, 
acetoxyacetyl, iyT-methyl-N-hydroxyethylaminoacetyl, AT-benzyl-N-hydroxyethylaminoacetyl, 
30 iV-(2,3-dihydroxypropyl)-iV-methylaminoacetyl. N.iV-bi8(hydioxyethyl)aminoacetyl. N.N- 
bis(hydroxypropyl)aminoacetyl. (l-amino-l-carbonylamino)ethylcarbonyl. 1-hydroxy-l- 
carboxyethylcarbonyl. tert-butoxycarbonylmethyl. 1.3-dihydroxyisoprop-2-ylcarbonyl, l-Ctert- 
butoxycarbonylamino)-l<carbamoyl)propanoylandiSr.ethyl-W^^^ 
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A prefened class of compound is of the formula (1) wherein; 
ZisCH; 

R* and are together -S-C(R*>=C(RV. 
5 R* is halo or hydrogen; 

r' is halo or hydrogen; 
A is phenylene; 
n is 0, 1 or 2; 

R» is independently selected from halo, cyano. nitre, hydroxy, methyl, fluoromethyl. 
10 difluoromethyl. trifluoromethyl. methoxy. -SMe. -SOMe. -SO^Me and, (when n is 2) 
methylenedioxy; 
r is lor 2; 

Yis-NR*R^or-OR^ 

r2 and R^ are independentty selected ftom hydrogen. CMaUcyl [optionaUy substituted 
15 by 1 or 2 R» groups], Cs-vcycloalkyl (optionaUy substituted with 1 or 2 hydroxy groups), 
phenyl, moiphoUno. morpholinyl. pperidino, piperidyl. pyridyl. pyranyl. pyirolyl. imidazolyl, 
thiazolyl. thienyl. thiadiazolyl, pipeiazinyl. isothiazolidinyl. l,3,4.1riazolyl. tetrazolyl, 
pynoHdinyl, thiomorphoUno, pynolinyl, homopiperazinyl. 3.5-dioxapiperidinyl, pyrimidyl. 
pyrazinyl. pyridazinyl, pyrazolyl, pyrazolinyl. isoxazolyl. 4-oxopydiidyl. 2-oxopyrroHdyl. 4- 
20 oxothiazoUdyl. fuiyl, thienyl, oxazolyl, 1,3,4-oxadiazolyl, lA4-oxadiazolyl, ^ 
tetrahydrothiopyranyl, 1-oxotetrahydrothiopyranyl, 1.1-dioxotetrahydrothiopyranyl. -COR'^ 

and -SObR* (wherein b is 0, 1 or 2); 

r8 is independentiy selected from hydrogen, hydroxy, Cwalkoxy, CMalkoxyCMalkyl. 
Q^oxyC^alkoxy, hydroxyCMalkoxy. CMalkyl, amino(CM)alkyl [optionally substituted 

25 on nitrogen by 1 or 2 groups selected from CMaUcyl, hydroxy(CM)alkyl, dihydroxy(CM)alkyl, 
-COiCMf^yl. aryl^d aryl(CM)alkyl], Cwalkenyl, Ca-vcycloalkyl (optionally substimted by 
-C(0)0Ci4alkyl). 5- and 6-membered cycUc acetals and mono- and di-methyl derivatives 
thereof, halo(CM)alkyl. dihalo(CM)a]kyl. tiihalo(CM)alkyl. hydroxy(CM)alkyl, 
dihydroxy(Ci^)alkyl. cyano(Ci^)alkyl. heterocyclyl, heterocyclylCi^alkyl, aryl, 

30 CMal]cylS(OV (wherein b is 0. 1 or 2). C3^ycloalkylS(OV (wherein b is 0, 1 or 2). 

arylS(0)b- (wherein b is 0. 1 or 2). heterocyclylS(0)b- (wherein b is 0. 1 or 2). benzylS(0)b- 
(wherdn b is 0. 1 or 2). Ci4alkylS(0)c(CM)alkyl (wherein c is 0. 1 or 2). - 
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ai,ai(m'^^y:omV\ -ch,or'. cr'')(R^°)n-. -coor', -ch.coor . 

-C(0)N(R'')(R'°). -CH2CH(C02R')0H. 

-GHaCONR^R'", .CH2CH(NR'R'°)C02R'" and -CHjOCOR'; 

r' . R'' , R'" and R"' aie independently selected from hydrogen, CMslkyl (optionally 
5 substitated'by 1 or 2 r"). Cs-^cycloalkyl (optionally substituted by 1 or 2 hydroxy groups), 
-C(=0)0'Bu. C^^nyl, cyano(CM)alkyl and phenyl (optionally substituted by 1 or 2 groups 
selected ftomnitro, halo, hydroxy and cyano); or ^ 

R»andR^°togetherwiththenitrogpntowhichtheyareattached,and/orR andR 
together vdth toe nitrogen to wMch they are attached, forma4- to 6-mernbered ring where the 

10 ring is optionally substituted on carbon by 1 or 2 substituents independently selected from 
oxo, hydroxy, caiboxy, halo, nitro, cyano. carbonyl and d^oxy. or the ring may be 
optionally substituted on two adjacent carbons by -O-CH^-O- to form a cyclic acetal wherem 
one or both of the hydrogens of the -O-CIfc-O- group may be replaced by a methyl; 
r" is selected from halo, tiihalomethyl and Ci^alkoxy; 
15 or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof; 
with tiie proviso that the compound of formula (1) is not: 

i) 2,3-dichloro-5-(iV-{ l-[Af.(l,l-dimethylethoxy)carbonylamino]indan-2- 

yl}carbamoyl)-4if-thieno[3,2-fc]pyrrole; 
u) 5-[iV-(l-aminoindan-2-yl)carbamoyl]-2,3-dichloro-4H-thieno[3,2-&]pyrrole 

20 iii) 5-IN-(l-acetamidoindan-2-yl)carbamoyl]-2.3-dicmoro-4H-tWeno[3,2-fc]^^^^ 

iv) 2,3-dichloro-5-{iyr-[l-(inethanesinphonamido)indan-2-yl]carbamoyl}-4H- 

thienoI3,2-6]pynole 

V) .2,3-dichloro-5-{Ar-[l-(methylamino)indan-2-yl]carbamoyl}-4H-thieno[3.2- 
blpyrrole; 

25 vi) 2,3-dichloro-5-{N41-(niethylacetamido)indan-2-yl]carbamoyl}-4H-thieno[3.2- 

tlpyrrole; 

vii) 2.3-dichloro-5-[N-(l-hydioxyindan-2-yl)carbamoyl]-4H-tMeno[3,2-&]pyirote 
viu) 2,3-dichloro-5-[iSr-(6-fluoro-l-hydroxyindan-2-yl)caibamoyl-4H-tWeno[3^^ 

fe]pyrrole; 

30 ix) 2.3-dichloro-5-[iV-(l-methoxyindan-2-yl)caibamoyl-4H-thienot3,2-6]pyrrole 

X) 2,3-dichloro-5-[N-(l-hydroxy-l,2,3.4-tetrahydronaphth-2-yl)carbamoyl].4H- 

thieno[3,2-i]pyirole. 
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Another preferred class of compounds is of formula (1) wherein: 
ZisCH; 

R* and are together -C(R')=C(R*>S-; 
R* is chloro; 
5 r' is hydrogen; 

A is phenylene; 
n is 0, 1 or 2; 

is independently selected from halo, cyano. nitro, hydroxy, methyl, fluoromethyl, 
difluoromethyl, trifluoromethyl, methoxy. -SMe. -SOMe, -SOjMe and, (when n is 2) 
10 methylenedioxy; 

ris 1 or 2; 

Yis-NR^R^or-OR^ 

r2 and R' are independently selected from hydrogen. C^alkyl [optionally substituted 
by 1 or 2 R" groups], Ca-vcycloalkyl (optionally substituted with 1 or 2 hydroxy groups). 

15 phenyl, motpholino. morpholinyl, piperidino, piperidyi, pyridyl. pyranyl, pyrrolyl, imidazolyl, 
thiazolyl, thienyl, thiadiazolyl, piperazmyl, isothiazolidinyl, 1.3,4-tiiazolyl, tetrazolyl, 
pyiToUdinyl, thiomorphoUno. pyrrolinyl. homopiperazmyl, 3,5-dioxapipeiidinyl, pyrimidyl, 
pyrazinyl, pyiidazinyl. pyrazolyl, pyrazoUnyl, isoxazolyl, 4-oxopydridyl, 2-oxopynolidyl, 4- 
oxolhiazoUdyl. furyl, thienyl, oxazolyl, 1,3,4-oxadiazolyl. and 1,2,4-oxadiazolyl, 

20 tetrahydrothiopyranyl, l-oxotetrahydiothiopyranyl, 1,1-dioxotetrahydrothiopyranyl, -COR^ 
and -SObR* (wherein b is 0, 1 or 2); 

R« is independently selected from hydrogen, hydroxy, CMalkoxy. Ci^koxyCi.4alkyl, 
CMalkoxyCi^alkoxy, hydroxyCMalkoxy. Ci^alkyl, amino(C,.4)alkyl [optionally substituted 
on nitrogen by 1 or 2 groups selected from CMalkyl. hydroxy(CM)alkyl, dihydroxy(CM)alkyl, 

25 -COzCwalkyl, aryl and aryl(CM)alkyl]. Cj^alkenyl, C3.7cycloalkyl (optionally substitoted by 
-C(OX)CMalkyl). 5- and 6-membered cyclic acetals and mono- and di-methyl derivatives 
thereof, halo(CM)alkyl, dihalo(CM)alkyl, tiihalo(Cw)alkyl, hydroxy(Ci-4)alkyl, 
dihydroxy(CM)alkyl, cyano(CM)a]kyl, heterocyclyl, heterocyclylCwalkyl, aryl, 
Ci-4alkylS(0)b- (wherein b is 0, 1 or 2), C3.6cycloalkylS(0)b- (wherein b is 0, 1 or 2), 

30 aiylS(0)b- (wherein b is 0, 1 or 2), heterocyclylS(0)b- (wherein b is 0,1 or 2), ben2ylS(0)b- 
(wherein b is 0, 1 or 2), CMalkylS(0)c(CM)alkyl (wherein c is 0, 1 or 2), - 
CH2CH(NRV°)C0(NR'"R^'^). -CH2OR', (R W")N-. -<:00R', -CH2COOR' . 
^(0)N(R')(R^°), -CH2CH(CX)2R')OH, 
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-CHjCONR'R'", -CH2CH(NRV°)CX)2R'' and-CHzOCOR"; 

R', R'*. R'° and R'°' are independently selected from hydrogen. Cwalkyl (optionaUy 
substituted by 1 or 2 R»). C3.7cycloa]lcyl (optionaUy substituted by 1 or 2 hydroxy groups). 
-C(=0)0'Bu. CMalkenyl. cyano(CM)alkyl andphenyl (optionaUy substitutedby 1 or 2 groups 
5 selected from nitro, halo, hydroxy and cyano); or 

R» and together with the nitrogen to which they are attached, and/or R'' andR 
together with the nitrogen to which they are attached, form a 4- to 6-membered ring where the 
ring is optionaUy substituted on carbon by 1 or 2 substituents independenfly selected from 
0X0. hydroxy, carboxy. halo, nitro. cyano. carbonyl and CMalkoxy. or the ring may be 
10 optionaUysubstitutedontwoadjacentcarbonsby-0-CH,-0- to form a cycUc acetal wherem 
one or both of the hydrogens of the -O-CH2-O- group may be replaced by a methyl; 

r" is selected from halo, trihalomethyl and Ci-4alkoxy; 
or a pharmaceuticaUy acceptable salt or in vivo hydrolysable ester thereof; 

with tiie proviso that tiie compound of formula (1) is not: 
15 i) 2-chloro-5-Wl-hydroxyindan-2-yl)carbamoyl-6H-thieno[2.3-fe]pyrrole; 

Another preferred class of compound is of Ae formula (1) wherem: 
ZisCH; 

R* andR^ are together -5-C(R*)=C(R')-; 

■ 20 R* is chloro; 

R' is hydrogen or chloro; 
A is phenylene; 
nis 0, 1 or 2; 

Ri is independently selected from halo, cyano, nitro. hydroxy, methyl, fluoromethyl. 
25 difluoromethyl. trifluoromethyl, methoxy, -SMe, -SOMe, -SO^Me and. (when n is 2) 
melhylenedioxy; 
ris 1 or 2; 
Yis-NR^R^ 

R=» andR' are independently selectedfromhydrogen, d^aUcyl [optionally substituted 
30 by 1 or2R'' groups], -C0R"» and-SObR" (whereinbis 0, 1 or 2); 

R" is independently selected from hydrogen, hydroxy, Ci.4alkoxy, Ci^alkoxyCMalkyl, 
CMalkoxyCualkoxy. hydroxyCMaUcoxy. Q^yU amino(Q^)aUcyl [optionaUy substitoted 
on nitrogen by 1 or 2 groups selected from C^l, hydroxy(CM)aUcyl. dihydroxy(CM)alkyl. 
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.CO.C,^l, aryl and aryl(CM)alkyl], C^alkenyl, C3-7cycloalkyl (optionaUy substituted by 
-C(0)0C»^1). 5- and 6-membeied cycUc ac«tals and mono- md di-methyl derivaUves 
thereof. halo(CM)a]kyl, dihalo(CM)alkyl, trihalo(Ci^)alkyl. hydroxy(CM)alkyl. 
dihydroxy(CM)alkyl, cyano(CM)alkyl. furyl (optionaUy substituted on cart,on by 1 or 2 mtro 
5 groups), thienyl (optionally substituted on carbon by 1 or 2 nitro groups), morphohno. 
faryl(CM)alkyl (wherein furyl is optionally substituted on carbon by 1 or 2 nitro groups). 

tiuenyl(CM)alkyl (wherein thienyl is optionally substituted on carbon by 1 or 2 nitro groups). 

1 2 4-oxadiazolyl. tetrazolyl. imidazolyl. pyrroUdinyl, piperidyl. pyridyl. tetrahydrofuryl. 

tetrahydropyranyl, 1-oxo-tetrahydrothiopyranyl. tetrahydrothienyl, phenyl (optionally 
10 substitutedbylor2groupsselectedfromnitro.halo.cyano.hydroxyandC,^alkyl). 

pyrazinyl. piperazinyl. 4-methylpiperazino. CMalkylS(0)b- (wherein b is 0. 1 or 2), 
C3^ycloalkylS(0).- (whereinb is 0. 1 or 2). arylS(0)t- (wherein b is 0, 1 or 2), 
het«rocyclylS(OV (whereinbisO. 1 or2).benzylS(OV (wherein b is 0. 1 or 2), 
C.^lS(0)c(CM)allcyl (Wherein c is 0. 1 or 2). -CH.CH(NRV«)C0(NR V ). -CH3OR , 
15 (R')(R^»)N-. -COOR'. -<:H2C00R' . -C(0)N(R')(R^ -CH2CH(C02R^)0H. - 
CHiCONR'R*". -CH2CH(NR'r'°)CO:R'' and 
-CHaOCOR'; 

r' . R'" , R'° and R'"" are independentiy selected fiom hydrogen, Cx^l (opUonally 
substitutedby 1 or 2R»). :C(:=0)0^u. C^alkenyl, cyano(CM)alkyl. phenyl (optionally 
20 substitutedby 1 or 2 groups selected fiom nitro. halo, hydroxy and cyano); 
r" is selected from halo, trihalomethyl and Cwalkoxy. 
or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof; 

with tiie proviso that the compound of formula (1) is not: 

i) 2,3-dichloro-5-(iV-{l-[iV-(l,l-dimetiiyletiioxy)carbonylamino]indan-2- 

25 yi}carbamoyl)-4H-thieno[3,2-ft]pyrrole; 

u) 54iV-(l-aminoindan-2-yl)carbamoyl]-23-dichloro-4H-tiueno[3,2-&]pyrro^^ 

iii) 5-[iV-(l-acetamidoindan-2-yl)carbamoyl]-2,3-dichloro-4H-thieno[3,2-&]pyirole 

iv) 2.3-dichloro-5-{iV-[l-(metiianesulphonamido)indan-2-yl]carbamoyl}-4H- 
thieno[3,2-ft]pynole 

30 V) 2,3-dichlQro-5-{N-[l-(methylamino)indan-2-yl]carbamoyl}-4H-tiueno[3.2- 

b]pyrrole; 

vi) 2.3-dichloro-5-{W-[l-(metiiylacetamido)indan-2-yllcarbamoyl}-4H-tiueno[3,2- 
6]pyrrole. 
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Another preferred class of compound is of the formula (1) wherein: 

ZisCH; 

R'* and are together -S-C(R'0=C(R^)-; 
5 R^ is hydrogen or halo; 

r' is hydrogen or halo; 
A is phenyloie; 
nisO, lor2; 

R^ is independently selected from halo, cyano, nitro, hydroxy, methyl, fluoromethyl, 
10 difluoromethyl, trifluoromethyl, methoxy, -SMe. -SOMe, -SOzMe and. (when n is 2) 
methylenedioxy; 
ris 1 or 2; 
Yis-OR^ 

r3 is selected from hydrogen. C,4alkyl [optionally substituted by 1 or 2 R"* groups] . 

15 -COR* and -SObR^ (wherein b is 0, 1 or 2); 

wherein R^ is independently selected from hydrogen, hydroxy, CMalkoxy, 
CMallcoxyCwalkyl, CwalkoxyCwalkoxy, hydroxyCwalkoxy, Ci^alkyl, amino(CM)a]kyl 
[optionaUy substituted on nitrogen by 1 or 2 groups selected fiom Ci.4alkyl, 
hydroxy(CM)alkyl, dihydroxy(CM)a]lcyl, -COzCMalkyl, aryl and aryl(CM)alkyl], Ca^enyl. 

20 C3.7cycloalkyl (optionally substituted by -C(O)OCMalkyl). 5- and 6-membered cycUc acetals 
and mono- and di-methyl derivatives thereof, halo(Ci^)alkyl, dihalo(Ci^)alkyl, 
tiihalo(CM)alkyl, hydroxy(Cw)allcyl. dihydroxy(CM)alkyl, cyano(CM)alkyl, furyl (optionally 
substituted on carbon by 1 or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or 
2 nitro groups), morphoUno, furyl(CM)alkyl (wherein furyl is optionaUy substitoted on carbon 

25 by 1 or 2 nitro groups), thienyl(CM)alkyl (wherein thienyl is optionally substituted on carbon 
by 1 or 2 nitro groups), 1,2.4-oxadiazolyl. tetrazolyl, imidazolyl. pyrioUdihyl, piperidyl, 
pyridyl, tetrahydrofuryl, tetrahydropyranyl, 1-oxo-tetrahydrothiopyranyl. tetrahydrothienyl. 
phenyl (optionally substituted by 1 or 2 groups selected from nitro, halo, cyano. hydroxy and 
CMalkyl), pyrazinyl, piperazinyl. 4-methylpiperazino, CMalkylS(0)b- (wherdn b is 0, 1 or 

30 2), C3-6cycloalkylS(0)b- (wherein b is 0, 1 or 2). arylS(0)b- (wherein b is 0, 1 or 2), 
heterocyclylS(0)b- (wherein b is 0. 1 or 2), ben2ylS(0)b- (wherein b is 0, 1 or 2), 
Ci4alkylS(0)c(Ci^)alkyl (wherein c is 0, 1 or 2). -CH2CH(NR'R^")C0(NR''R^"''). -CHjOR'. 
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(R')(B}')N-, -COOR'. -CH2COOR' . WUSCR^ -CH2CH(C02R')OH. - 

CH2C0NR'R*°, -CH2CHCNRV°)C02R'' and 

-CH2OCOR'; 

r', r'' r'° and R^°' are independently selected from hydrogen, Cwalkyl (optionally 
5 substituted by 1 or 2 R^^ -C(=0)0'Bu, C^^alkenyl, cyano(CM)allcyl and phenyl (optionally 
substituted by 1 or 2 groups selected from nitro, halo, hydroxy and cyano); 
R" is selected from halo, trihalomethyl and Cwalkoxy; 
or a pharmaceuticaUy acceptable salt or in vivo hydrolysable ester thereof; 

with the proviso that the compound of formula (1) is not: 
10 i) 2.3.dichloio-5-[W-hydroxyindan-2-yl)carbamoyl]^H-thieno[3,2-6]p^^^^ 

ii) 2.3-dichloro-5-[Ar-(6-fluoro-l-hydroxyindan-2-yl)carbamoyl-4H-thieno[3,2- 

6]pyirole; 

iii) 2,3-dicWoio-5-[iV-(l-methoxyindan-2-yl)carbamoyl-4H-thieno[3,2-&]pyrrole 

iv) 2,3-dicWoio-5-[N-(l-hydroxy-l,2.3.4-tetrahydronaphth-2-yl)caibamoyl]-4ff- 

15 thieno[3,2-&]pynole. 

A further preferred class of compound is of the formula (1) wherein; 

ZisCH; 

R* and R* are together -C(R')=C(RVS-; 
20 R^ is halo; 

r'' is hydrogen; 
A is phenylene; 
nisO, lor2; 

B} is independentiy selected from halo, cyano. nitro, hydroxy, methyl, fluoromethyl, 
25 difluoromethyl, trifluoromethyl, methoxy, -SMe. -SOMe, -SO^Me and, (when n is 2) 
methylenedioxy; 
rislCH:2; 
Yis-NR^R^ 

r2 and r3 are independently selected from hydrogen. CMalkyl [optionally substituted 
30 by 1 or 2 R" groups], -COR* and -SOtR" (wherein b is 0. 1 or 2); 

r8 is independenfly selected from hydrogen, hydroxy. CMalkoxy, CujalkoxyCi^aliyl, 
Ci 4alkoxyC..4alkoxy, hydroxyCMalkoxy, CMaUcyl, amino(CM)alkyl [optionaUy substituted 
on nitrogen by 1 or 2 groups selected from C^alkyl, hydroxy(CM)alkyl, dihydroxy(CM)alkyl, 
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-COaCMalkyl. aryl and aryl(CM)alkyl], cXyL Cs^cydoalkyl (optionaUy substituted by 
.C(0)OCMalkyl). 5- and 6-meinbered cycUc acetals and mono- and di-methyl derivatives 
thereof. halo(Ct4)alkyl, dihalo(Q4)alkyl, trihalo(CM)alkyl. hydroxy(CM)alkyl. 
dihydroxy(CM)alkyl.cyano(CM)alkyl.f^l(optionaDysubstitu^ 
5 groups), thienyl (optionaUy substituted on carbon by 1 or 2nitro groups), morphobno. 
faryl(Ci^)alkyl (xvherein furyl is optionaUy substituted on carbon by 1 or 2 nitro groups). 

thienyl(CM)alkyl (wherein thienyl is optionaUy substituted on carbon by 1 or 2 nitro groups). 

1 2 4-oxadiazolyl. tetrazolyl. imidazolyl. pyrrolidinyl. piperidyl. pyridyl. tetrahydrofuryl. 

tetiLhydxopyranyl, 1-oxo-tetrahydrothiopyranyl. tetrahydrotbienyl. phenyl (optionaUy 
10 substituted by 1 or 2 groups selected from nitro. halo, cyano, hydroxy and CMalkyl). 

pyrazinyl,piperazinyl.4.metiiylpiperazino,CMalkylS(0),- (wherein b is 0. 1 or 2). 

C3 5cycloaUcylS(OV (wherein b is 0. 1 or 2). arylS(0).- (wherein b is 0. 1 or 2), 

heterocyclylSCOV (wher«inbisO. 1 or2),benzylS(OV (wherein b is 0. l or 2). 

C.^lS(0).(C,.)aIkyl(whereincis0.1or2). -CH.CH(NRW^^^ 
15 (R')(R^°)N-. -COOR'. -CH2COOR' , -C(0)N(R')(R^°). -CH.CH(C02R')0H, - 

CHzCONR'r'". -CH2CH(NR'R'°)C02R'' and 

-CH2OCOR'; . 

R» r"' R^° andR^"'areindependenflyselectedftomhydrogen.CMaUcyl(optionally 

substitutedby 1 or 2R»). -C(=0)0'Bu, C^^yl. cyano(CM)aUcyl andphenyl (optionaUy 
20 substitutedbylor2groupsselectedfiomnitro.halo,hydroxyandcyano); 
r" is selected from halo, trihalomethyl and Ci.4aUa)xy; 
or a pharmaceuticaUy acceptable salt or in vivo hydrolysable ester thereof. 

Another preferred class of compound is of the formula (1) wherein: 

25 ZisCH; 

R* and r5 are togetiier -C(R')=C(R'>S-; 
R^ is hydrogen or halo; 
r' is hydrogen or halo; 
Aisphenylraie; 

30 nisO. lor2; 

Ri is independenfly selected from halo, cyano. nitro, hydroxy, methyl, fluoromethyl. 
difluoromethyl. trifluorometiiyl, methoxy. -SMe. -SOMe. -SO^Me and, (when n is 2) 
methylenedioxy; 
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rislor2; 
Yis-OR^ 

is selected ftom hydrogen, Ci.4alkyl [optionaUy substituted by 1 or 2 groups], 
-COR* and -SObR* (wherein b is 0, 1 or 2); 

5 r' is independently selected from hydrogen, hydroxy, Ci^alkoxy, CMalkoxyCMalkyl, 

CMalkoxyCMalkoxy, hydroxyCMalkoxy, CMalkyl, amino(Ci^)alkyl [optionally substituted 
on nitrogen by 1 or 2 groups selected from Cwalkyl, hydroxy(Ci^)alkyl, dihydroxy(CM)alkyl, 
-CCbCMalkyl, aryl and aryl(CM)allcyl], C2.jalkenyl, .C3-7cycloalkyl (optionally substituted by 
-C(O)OCMalkyl), 5- and 6-niembered cyclic acetals and mono- and di-methyl daivatives 

10 thereof, halo(Ci^)alkyl, dihalo(CM)aIkyl, trihalo(CM)alkyl, hydroxy(CM)aIkyl, 

dihydroxy(CM)all£yl, cyano(CM)aIkyl, furyl (optionally substituted on carbon by 1 or 2 nitro 
groups), thienyl (optionally substituted on carbon by 1 or 2 nitro groups), morpholino, 
furyl(CM)alkyl (whraein faryl is optionally substituted on carbon by 1 or 2 nitro groups), 
thienyl(Ci-4)alkyl (wher^ thienyl is optionally substituted on carbon by 1 or 2 nitro groups), 

15 1,2,4-oxadiazolyl, tetrazolyl, imidazolyl, pyrtoUdinyl, piperidyl, pyridyl, tetrahydrofuryl, 
tetrahydropyranyl, l-oxo-tetrahydrotiiiopyranyl, tetrahydrothiwiyl, phenyl (optionally 
substituted by 1 or 2 groups selected from nitro, halo, cyano, hydroxy and Ci^alkyl), 
pyrazinyl, piperazinyl. 4-mefliylpiperazino, CMallQrlS(0)b- (wherem b is 0, 1 or 2), 
C3^cycloalkylS(0)b- (wherein b is 0, 1 or 2), arylS(0)b- (wherein b is 0, 1 or 2), 

20 heterocyclylS(0)b- (wherein b is 0, 1 or 2), benzylS(0)b- (wherein b is 0, 1 or 2), 

Ci4alkylS(0)c(Ci^)alkyl (wherein c is 0, 1 or 2), -CH2CH(NR'r'°)C0(NR''R^°'), -CHzOR'. 
(R^)(Ri°)N-. -COOR', -CHzCOOR^ , -C(0)N(R')(R'''). -CH2CH(C02R')0H, - 
CH2C0NR'r'°, -CH2CH(NR'R'°)C02R'' and 
-CH2OCOR'; 

25 R' , R'' , R*° and R^°' are independently selected from hydrogen, CMalkyl (optionally 

substituted by 1 or 2 R"). -C(=0)0'Bu. C2^alkenyl, cyano(CM)alkyl, phenyl (optionally 
substituted by 1 or 2 groups selected from nitro, halo, hydroxy and cyano); 
or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof; 
provided that the compound of formula (1) is not: 

30 2-chloro-5-[AKl-bydroxyindan-2-yl)caibamoyl-6/r-tiiieno[2,3-&]pycrole. 
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A furttier prefraed class of compound is of the formula (1) wherein; 
ZisCH; 

and are together -C(R')=C(R*^-S-; 
5 R' is halo; 

r' is hydrogen; 
A is phenylene; 
nisO 
r is 1; 

10 Yis-NR^R'; 

R^ is hydrogen or Ci^alkyl; 

R^ is selected from Ci^alkyl [optionally substituted by 1 or 2 R* groups], -COR* and 
-SObR* (wherein b is 0. 1 or 2); 

R^ is independently selected firom hydrogen, hydroxy, CMalkoxy, CMalkoxyCMalkyl, 

15 Ci.4a]]£yl, amino(CM)alkyl [optionally substituted on nitrogen by 1 or 2 groups selected from 
Ci.4alkyl, hydioxy(CM)alkyl. dihydioxy(Cw)alkyl, -C02C,.4alkyl, phenyl and aryl(Ci. 
4)alkyl], C2^alkenyl, Cs-vcycloalkyl (optionally substituted by -C(OpCMallcyl), 5- and 6- 
membered cyclic acetals and mono- and di-methyl derivatives thereof, halo(CM)alkyl, 
trihalo(Ci^)alkyl, hydroxy(CM)alkyl, dihydroxy(CM)alkyl, cyano(CM)alkyl, faxyl (optionally 

20 substituted on carbon by 1 or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or 
2 nitro groups), morphoUno, furyl(CM)alkyl (wherein fijryl is optionally substituted on carbon 
by 1 or 2 nitro groups), thienyl(Ci^)alkyl (wherein thienyl is optionally substitoted on carbon 
by 1 or 2 nitro groups), 1,2,4-oxadiazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, piperidyl, 
pyridyl, tetrahydrofuryl, tetrahydropyranyl, 1-oxo-tetrahydrothiopyranyl, tetrahydrothienyl, 

25 phenyl (optionally substituted by 1 or 2 groups selected from nitro, halo, cyano, hydroxy and 
Ci^alkyl), pyrazinyl, piperazinyl, 4-methylpiperazino, CMalkylS(0)b- (wherein b is 0, 1 or 
2), C3^cycloalkylS(0)b- (wherein b is 0, 1 or 2), arylS(0)b- (wherein b is 0, 1 or 2), 
heterocyclylS(OV (wherdn b is 0. 1 or 2 -CH2CH(NR'r'°)C0(NR''R'°'). -CH20R^ 
(R')(R'°)N-, -C0OR', -CH2COOR' , -C(0)N(R'^(R»°). -CH2CH(C02R')0H, - 

30 CHsCONR'r'". -CH2CH(NR'^'°)C02R'' and 
-CH2OCOR'; 
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r', r'', R'° and R'°' are independently selected from hydrogen, Cwalkyl (optionaUy 

substituted by 1 or 2 hydroxy groups). C^^nyl, and phenyl (optionally substituted by 1 or 
2 groups selected from nitro, halo, hydroxy and cyano); 
or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof. 
5 A further preferred class of compound is of the formula (1) wherein; 
ZisCH; 

R'* and are together -S-C(R<>C(R')-; 
R* is halo; 
r'' is hydrogra; 
10 Aisphenylene; 
n is 0; 
ris 1; 

Yis-NR'R'; 

R^ is hydrogen or Ci.4alkyl; 
15 r3 is selected from C,^l [optionaUy substitoted by 1 or 2 R" groups], -COR« and 

-SObR* (wherein b is 0, 1 or 2); 

R" is independently selected from hydrogen, hydroxy, CMalkoxy, Ci^oxyCMalkyl. 
CMalkyl, aniino(C,^)alkyl [optionally substituted on niteogen by 1 or 2 groups selected from 
C,.4alkyl. hydroxy(CM)a]]cyl. dihydroxy(Cx^)alkyl. -CC^C^^, phenyl and aryl(Ci- 
20 4)alkyl], Q^alkenyl. Cs-Tcycloalkyl (optionally substituted by -C(0)OCi^alkyl), 5- and 6- 
membeied cyclic acetals and mono- and di-metiiyl derivatives thereof, halo(CM)alkyl, 
trihalo(CM)alkyl. hydroxy(CM)alkyl, dihydroxy(CM)alkyl. cyano(Ci^)alkyl. furyl (optionally 
substituted on carbon by 1 or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or 
2 nitro groups), morpholino. furyl(CM)alkyl (wherem furyl is optionaUy substituted on carbon 
25 by 1 or 2 nitro groups). thienyl(Ci^)alkyl (wherein thienyl is optionaUy substituted on carbon 
by 1 or 2 nilio groups). U,4-oxadiazolyl. tetrazolyl, imidazolyl, pyiroUdinyl, piperidyl. 
pyridyl, tetrahydrofuryl, tetrahydropyranyl, 1-oxo-tetrahydrottiiopyranyl, tetrahydrothienyl. 
phenyl (optionaUy substituted by 1 or 2 groups selected from nitiro, halo, cyano, hydroxy and 
Ci^l), pyrazinyl, piperazinyl. 4-methylpiperazino. Ci^lS(0)b- (wherein b is 0. 1 or 
30 2), C3^cycloallcylS(0)b- (wherein b is 0, 1 or 2), arylS(OV (wherein b is 0. 1 or 2), 
hJterocyclylS(OV (wherein b is 0, 1 or 2 .CH2CH(NRV°)C0(NR''R^°'). -CH2OR', 
(R')(R^'>)N-, -COOR', -CH2COOR' . -C(0)N(R')(R>°), -CH2CH(C02R')0H. 
_CH2C0NR'^'°. -CH2CHCNR'r''')C02R'' and-CH20C0R'; 
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r' , r'' , R'° and R'°' are independently selected from hydrogen, CMalkyl (optionaUy 

substituted by 1 or 2 hydroxy groups). Q^alkenyl. and phenyl (optionally substituted by 1 or 
2 groups selected from nitro, halo, hydroxy and cyano); 
or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof; 
5 provided that the compound of formula (1) is not: 

(i) 2,3-dichloro-5-(Ar-{l-[N-(l,l-diniethylethoxy)carbonylamino]indan-2- 

yl}carbamoyl)-4fl-thieno[3,2-fe]pyrrole; 

(ii) 5-[A^-(l-ammoindan-2-yl)carbamoyl]-2,3-dichloro-4/f-thieno[3,2-6]pyrrole 
(in) 5-[JVKl-acetamidoindan-2-yl)carbamoyl]-2,3-dichloro^H-thieno[3,2-i]pyrrole 

10 (iv) 2.3-dichloro-5-{JV-[l-(methanesulphonamido)indan-2-yl]carbamoyl}-4H- 

thieno[3,2-&]pynx)le 

(V) 2,3-dichloro-5-{Ar-[l-(methylamino)indan-2-yl]caibamoyl}-4fl-thieno[3,2- 
b]pyErole; 

(vi) 2,3-dichloro-5-{iV-[l-(methylacetamido)indan-2-yllcarbamoyl}-4fl-thieno[3,2- 
15 &]pyrrole; 

A prefened class of compound is of the formula (1) wherein; 
Z is nitrogen; 

and R^ are together -S-C(R*)=C(R')-; 
20 R^ is halo or hydrogen; 

r' is halo or hydrogen; 
A is phenylene; 
nisO, lor2; 

Ri is independently selected from halo, cyano. nitro. hydroxy, methyl, fluoromethyl. 
25 difluoromethyl. tiifluoromethyl. methoxy, -SMe, -SOMe, -SO^Me and, (when n is 2) 
methylenedioxy; 
ris 1 or 2; 

Yis-NRVor-OR^ 

r2 and R' are independently selected from hydrogen, Ci^l [optionaUy substimted 
30 by 1 or 2 R" groups], Ca-Tcycloalkyl (optionally substituted with 1 or 2 hydroxy groups), 
phenyl. morphoUno, morphoUnyl, piperidino, piperidyl, pyridyl, pyranyl, pyrrolyl, imidazolyl, 
tbiazolyl, thienyl. thiadiazolyl, piperazinyl. isothiazoUdinyl. 1.3,4-triazolyl, tetrazolyl, 
pyrroUdinyl, thiomorpholino, pynolinyl. homopiperazinyl, 3,5-dioxapiperidinyl, pyrimidyl. 
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pyrazinyl, pyridazinyl, pyrazolyl, pyrazolinyl, isoxazolyl. 4-oxopydridyl. 2-oxopynolidyl, 4- 
oxothiazoUdyl, furyl, tiuenyl, oxazolyl, 1,3.4-oxadiazolyl. and 1,2,4-oxadiazolyl. 
tetrahydrothiopyranyl. 1-oxotetrahydrothiopyranyl. 1.1-dioxotetrahydrothiopyranyl, -COR" 
and -SObR* (wherein b is 0, 1 or 2); 
5 R« is independently selected from hydrogen, hydroxy, Ci^alkoxy, CMalkoxyCi^l, 

CMalkoxyCMalkoxy, hydroxyCMalkoxy, CMalkyl, annno(CM)alkyl [optionally substituted 
on nitrogen by 1 or 2 groups selected from Ci^alkyl, hydroxy(Ci^)allcyl, dihydroxy(CM)alkyI, 
-COzCMalkyl. aryl and aryl(CM)alkyl]. Ca^alkenyl. C3-7cycloalkyl (optionally substituted by 
-C(0)OCi-talkyl), 5- and 6-membered cycUc acetals and mono- and di-methyl derivatives 
10 thereof, halo(CM)alkyl, dihalo(CM)alkyl, tiihalo(Cw)alkyl, hydroxy(CM)alkyl, 
dihydroxy(CM)alkyl, cyano(Ci^)alkyl, heterocyclyl, heterocyclylCi.4allcyl, aryl. 
Ci^lS(0)b- (wherein b is 0, 1 or 2), C3^cycloalkylS(OV (wherein b is 0, 1 or 2). 
arylS(0)b- (wherein b is 0. 1 or 2), heterocyclylS(0)b- (wherem b is 0, 1 or 2), benzylS(0)b- 
(wh«ein b is 0. 1 or 2). CiwialkylS(0)c(Ci4)alkyl (wherein c is 0. 1 or 2), - 
15 CH2CH(NR'R^")C0(NRV), -CH2OR', (R')(R'°)N-. -COOR\ -CH^COOR' . 
-C(0)N(R')(R'°),-CH2CH(C02R')0H, 
^jCONR'r'^ -CH2CH(NRV")C02R'' and-CHzOCOR'; 

. R'" , R^" and R*°' are independently selected from hydrogen, CMalkyl (optionally 
substituted by 1 or 2 r"), Cj-vcycloalkyl (optionally substitiited by 1 or 2 hydroxy groups), 
20 -C(=0)0'Bu, Ca^alkenyl, cyano(Ci^)alkyl, phenyl (optionally substitoted by 1 or 2 groups 
selected from nitiro, halo, hydroxy and cyano); or 

R' and R^" together with the nitrogen to which they are attached, and/or R' and R 
togetiier with tiie nitrogen to which they are attached, form a 4- to 6-membered ring where the 
ring is optionally substituted on carbon by 1 or 2 substituents independently selected from 
25 0x0, hydroxy, carboxy, halo, nitro, cyano, carbonyl and CMalkoxy; or the ring may be 

optionally substituted on two adjacent carbons by -O-CH2-O- to form a cycUc acetal wherein 
one or both of the hydrogens of the -O-CHa-O- group may be replaced by a methyl; 

R" is selected from halo, trihalomethyl and Ci.4alkoxy, 
or a phannaceutically acceptable salt or in vivo hydrolysable ester thereof; 
30 wifli the proviso that the compound of formula (1) is not: 

(i) 2,3-dichloro-5-(iV-{ l.[iV-(l,l-dmiethylethoxy)carbonylaminolindan-2- 
yl}carbamoyl>4'?-thieno[3,2-&]pyrrole; 

(ii) 5-[iV-(l-aminQindan-2-yl)carbamoyl]-2,3-dichloro-4H-thieno[3,2-&]pyrrole 
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(iii) 5.[Ar-(l-acetanudoindan-2-yl)c^^^^ 

(iv) 2>dicWoio-5-{N-[l-(methanesulphonanudo)indan-2.yl^^^ 

thieiio[3,2-b]pyi«>le 
(V) 2.3-dicWoro.5-WHmethylanuno)indan-2-yl]caAamoy^ 

5 blpyrrole; 

(vi) 2>dichloro-5-{Ar-[l<methylacetarmdo)indan.2-yl3c^^ 

6]pyrrole; 

(vu) 2.3-dicWoro-5-[N.(l-hydroxyindmi-2-yl)carbamoylHH.^^^^^ 
(viii) 2.3-dichloro-5-[iV-(6-fluoro-l-hydroxyindan.2-yl)c^^^ 

10 fe]pyirole; 

Ox) 2.3-dicWoio-5«l-methoxymdan-2-yl)carbmoyl-4M^^^ 

(X) 2.3-dichl()ro-5-[N-(l-hydroxy-1.23.4-tetrahydronaphth-2.yl^^^ 
thieno[3,2-6]pynole. 

15 

Another piefetied class of compounds is of fonnula (1) wherein: 
Z is nitrogen; 

R* andR' are together -CCR^CCRVS-; 
r' is chloro; 
20 is hydrogen; 

A is phenylene; 
nisO, 1 or2; 

R» is independently selected from halo, cyano, nitro, hydroxy, methyl, fluoromethyl. 
difluoiomethyl, trifluoromethyl. methoxy. -SMe, -SOMe. -SO^e and. (whennis 2) 
25 methylenedioxy; 

rislor2; 

Yis-NR^R^or-OR^ 

r2 and R^ are independently selected from hydrogen. Q.4alkyl [optionally substituted 
by 1 or 2 R« groups], Ca-vcycloalkyl (optionally substituted with 1 or 2 hydroxy groups), 
30 phenyl morphoUno, morphoUnyl. piperidino. pipeiidyl, pyridyl, pyranyl. pyrrolyl. imxdazolyl. 
thiazolyl. thienyl. thiadiazolyl, piperazinyl. isothiazoUdinyl. 1,3,4-triazolyl. tetrazolyl, 
pyrroUdinyl. thiomorpholino. pyrrolinyl. homopiperazinyl. 3.5-dioxapiperidinyl. pyrimidyl. 
pyrazinyl, pyridazin^. pyrazolyl. pyrazolinyl. isoxazolyl, 4-oxopydridyl. 2-oxopyrroUdyl. 4- 



wo 03/074531 PCT/GB03/0087S 

-39- 

oxothiazolidyl,furyl, thiwiyl, oxazolyl, 1,3,4-oxadiazolyl, and 1,2,4-oxadiazolyl, 
tetrahydrothiopyranyl, 1-oxotetrahydrothiopyranyl, 1,1-dioxotetrahydrothiopyranyl, -COR 
and -SObR® (wherein b is 0, 1 or 2); 

is independently selected from hydrogen, hydroxy, CMalkoxy, CMalkoxyCi-4aUcyl, 

5 CMalkoxyCwalkoxy, hydroxyCMalkoxy, Ci^ialkyl, amino(CM)alkyl [optionally substituted 
on nitrogen by 1 or 2 groups selected from CMalkyl, hydroxy(CM)alkyl, dihydroxy(CM)alkyl, 
-COzCMalkyl, aryl and aryl(CM)alkyl], Cz^alkenyl, C3-7cycloaIkyl (optionally substituted by 
-C(O)OCMalkyl), 5- and 6-membered cyclic acetals and mono- and di-methyl derivatives 
thereof, halo(CM)aUcyl, dihalo(CM)al]cyl, trihalo(CM)alkyl, hydroxy(CM)aIkyl, 

10 dihydroxy(CM)alkyl, cyano(CM)alkyl, heterocyclyl, heterocyclylCi.4alkyl, aryl, 

CMalkylS(0)b- (wherein b is 0, 1 or 2), C3.6cycloalkylS(0)b- (wherein b is 0, 1 or 2), 
aiylS(0)b- (wherein b is 0, 1 or 2), heterocyclylS(0)b- (wherein b is 0, 1 or 2), benzylS(0)b- 
(wherein b is 0, 1 or 2), CMalkylS(0)c(Ci-4)alkyl (wherein c is 0, 1 or 2), - 
CH2CH(NRV^C0(NR''r'^'), -CH20R^ (RW°)N-, -COOR^ -CHaCOOR^ . 

15 -C(0)N(R')(R^^,-CH2CH(C02R^)0H, 

-CH2CONR*R^^ ^2CH(NRV°)C02R^' and-CH20COR^ 

R^ , R^* , R**^ and R^°' are independently selected from hydrogen, CMalkyl (optionally 
substituted by 1 or 2 R"), Cs-ycycloalkyl (optionally substituted by 1 or 2 hydroxy groups), 
-C(=0)O^Bu, C2^alkenyl, cyano(CM)alkyl and phenyl (optionally substituted by 1 or 2 groups 

20 selected from nitro, halo, hydroxy and cyano); or 

R^ and R^° together with the nitrogen to which they are attached, and/or R^' and R^*'' 
together with the nitrogen to which they are attached, form a 4- to 6-membered ring where the 
ring is optionally substituted on carbon by 1 or 2 substituents independently selected from 
oxo, hydroxy, carboxy, halo, nitro, cyano, carbonyl and Ci.4alkoxy; or the ring may be 

25 optionally substituted on two adjacent carbons by -O-CH2-O- to form a cyclic acetal wherein 
one or both of the hydrogens of the -O-CH2-O- group may be replaced by a methyl; 

R^^ is selected from halo, trihalomethyl, and CMalkoxy; 
or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof; 
with the proviso that the compound of formula (1) is not: 

30 ii) 2-chloro-5-[Ar-(l-hydroxyindan-2-yl)carbamoyl-6if-thieno[2,3-fe]pyrro 



Another preferred class of compound is of the formula (1) wherein: 
Z is nitrogen; 
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R* and are together -S-CCRVcCR')-; 
R^ is chloro; 
r' is hydrogen or chloio; 
A is phenylene; 
5 nisO, lor2; 

is independently selected from halo, cyano, nitro, hydroxy, methyl, fluoromethyl. 
difluoromethyl. tiifluoromethyl. methoxy, -SMe. -SOMe, -SO^Me and. (when n is 2) 
methylenedioxy, 
ris 1 or 2; 

10 Yis-NR^R^ 

r2 and R' are independently selected from hydrogen. C^alkyl [optionaUy substituted 

by 1 or 2 R" groups], -COR* and -SObR* (wherein b is 0. 1 or 2); 

R« is independently selectedfrom hydrogen, hydroxy. CMalkoxy, CMalkoxyCMalkyl, 
CMBlkoxyCi^oxy. hydroxyCMalkoxy. Cx^l. amino(Cx^)alkyl [optionally substituted 
15 on nitrogen by 1 or 2 groups selected from Q^alkyl. hydroxy(CM)alkyl. dihydroxy(CM)alkyl, 
-CO,CMalkyl, aryl and aryl(CM)alkyl], C^alkenyl, Cvcycloalkyl (optionally substituted by 
-C(O)OCMalkyl). 5- and 6-membered cycUc acetals and mono- and di-methyl derivatives 
thereof, halo(Ci.4)alkyl, dihalo(CM)alkyl. trihalo(Ci^)alkyl. hydioxy(CM)a]kyl. 
dihydroxy(C.^)alkyl. cyano(CM)alkyl, furyl (optionally substitixted on carbon by 1 or 2 nitro 
20 groups), tfiienyl (optionaUy substituted on carbon by 1 or 2 nitio groups), morpholino. 
furyl(Ci^)alkyl (wherein fuiyl is optionaUy substituted on carbon by 1 or 2 nitro groups). 
thienyl(CM)aUcyl (wherein thienyl is optionaUy substituted on carbon by 1 or 2 nitro groups), 
1.2.4-oxadiazolyl, tetrazolyl. imidazolyl. pyrrolidinyl. piperidyl, pyridyl, teti:ahydrofuryl, 
tetrahydropyranyl. 1-oxo-tetrahydrotiiiopyranyl, tetrahydrotiiienyl, phenyl (optionaUy 
25 substitiited by 1 or 2 groups selected from nitix), halo, cyano. hydroxy and CMalkyl), 
pyrazinyl, piperazinyl, 4-metiiylpiperazino. CMalkylS(0)b- (wherein b is 0, 1 or 2). 
C3^ycloaU£ylS(0)b- (wherein b is 0, 1 or 2). arylS(0)b- (wherein b is 0. 1 or 2). 
h6terocyclylS(0)b- (wherein b is 0. 1 or 2), benzylS(OV (wherein b is 0,1 or 2), 
Q^lS(0)c(CM)aUcyl (wherein c is 0. 1 or 2), -CH3CH(NR'^^°)C0(NR' R'°'). ^CH^OR^ 
30 (R')(R*")N-. -<:00R'. -CH2COOR' . -C(0)N(R'')(R'°). -CH2CH(C02R')0H. - 
CBaCONR'R'". -CH2CH(NRV°)C02R'' and 
-CHiOCOR'; 
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r' . R'" , R^° and R^°" arc inctependenfly selected from hydrogen, CMalkyl (optionally 
substituted by 1 or 2 R»). -C(=0)0'Bu, C^4alkenyl, cyano(CM)alkyl and phenyl (optionally 
substituted by 1 or 2 groups selected from nitro, halo, hydroxy and cyano); 
r" is selected from halo, trihalomethyl, and CMalkoxy; 
5 or a pharmaceutically acceptable salt or in vivo hydiolysable ester thereof. 

Another preferred class of compound is of the fonnula (1) wherein: 
Z is nitrogen ; 

R'» and are together -S-C(R^)=C(R')-; 
10 R* is hydrogen or halo; 

r' is hydrogen or halo; 
A is phenylene; 
nisO, lor2; 

Ri is independently selected from halo, cyano, nitro, hydroxy, methyl, fluoromethyl, 
15 difluoromethyl, trifluoromethyl. methoxy. -SMe. -SOMe. -SO^Me and. (when n is 2) 
methylenedioxy; 
ris 1 or 2; 
Yis-OR'; 

r3 is selected from hydrogen. Ci^^alkyl [optionaDy substituted by 1 or 2R» groups]. 
20 -COR* and -SObR* (wherein bis 0,1 or 2); 

R« is independenfly selected from hydrogen, hydroxy, CMalkoxy. C,.4a]koxyCi^l, 
CMalkoxyCMalkoxy. hydroxyC^alkoxy, Ci^alkyl, amino(CM)alkyl [optionaUy substituted 
on nitrogen by 1 or 2 groups selected from CMalkyl. hydroxy(Ci.4)alkyl. dihydroxy(CM)alkyl, 
-COaCMalkyl, aryl and aryl(CM)alkyl], Cz^aDcenyl. C3.7cycloalkyl (optionally substituted by 
25 -C(0)OCMalkyl), 5- and 6-membered cycUc acetals and mono- and di-methyl derivatives 
thereof, halo(CM)aIkyl, dihalo(CM)alkyl. trihalo(CM)alkyl, hydroxy(Ci.4)alkyl. 
dihydroxy(Ci^)alkyl, cyano(CM)alkyl, furyl (optionally substituted on carbon by 1 or 2 nitro 
groups), thienyl (optionally substituted on carbon by 1 or 2 nitro groups), morpholino, 
furyl(CM)alkyl (wherdn furyl is optionally substituted on carbon by 1 or 2 nitro groups), 
30 thienyl(CM)alkyl (wherdn thienyl is optionaUy substituted on carbon by 1 or 2 nitro groups). 
1,2.4-oxadiazolyl. tetrazolyl, imidazolyl, pyiroUdinyl. piperidyl, pyridyl, tetrahydrofuryl, 
tetrahydropyranyl. l-oxo-tetrahydiothiopyranyl. tetrahydrotiiienyl, phenyl (optionally 
substituted by 1 or 2 groups selected from mtio, halo, cyano, hydroxy and Cwalkyl), 
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pyrazinyl. piperazinjd. 4.methylpiperazino. CwaIkylS(OV (wherein b is 0. 1 or 2), 
C3^cycloalkylS(0)b- (wherein b is 0, 1 or 2), arylS(0)b- (wherein b is 0. 1 or 2), 
heterocyclylS(0)b- (wherein b is 0. 1 or 2), benzylS(0)b- (wherein b is 0, 1 or 2). ^ 
CMalkylS(0)c(CM)alkyl (wherein c is 0, 1 or 2). -CH2CHCNRWC0(NR''R'% -CH2OR . 
5 (R')(R^°)N-. -COOR', -CH2COOR' , -C(0)N(R')(R^°). -CHzOEKCOiR'pH, - 
CH2C0NR'r'°, -CH2CH(NR'R^°)C02R'' and 
-CH2OCOR'; 

R' , R^' , R'° and R'°' are independenfly selected from hydrogen, Ci^alkyl (optionaUy 
substituted'by 1 or 2 R"). .C(=0)O^Bu, C^^alkenyl. cyano(CM)alkyl and phenyl (optionally 
10 substituted by 1 or 2 groups selected from nitro. halo, hydroxy and cyano); 
is selected from halo, trihalometiiyl, and CMalkoxy; 
or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof. 

A ftirther preferred class of compound is of the formula (1) wherein; 
15 Zisnitiogen; 

R* and R' are together -C(R')=C(R'VS-; 
R* is halo; 
r' is hydrogen; 
A is phenylene; 
20 nisO, lor2; 

R> is independently selected from halo, cyano, nitro. hydroxy, methyl, fluqromethyl. 
difluoromethyl. trifluoromethyl. methoxy, -SMe, -SOMe, -SOjMe and, (when n is 2) 
methylenedioxy; 
r is lor 2; 

25 Yis-1SIR^R^ 

R^ and R' are independently selected from hydrogen, Ci^alkyl [optionally substimted 

by 1 or 2 R^ groups],. -COR" and -SObR* (wherein b is 0, 1 or 2); 

R« is independently selected from hydrogen, hydroxy, CMalkoxy, Ci^alkoxyCMalkyl. 
Ci^oxyCi^xy, hydroxyCwalkoxy, Q^l, amino(Cw)alkyl [optionally substimted 
30 on nitrogen by 1 or 2 groups selected from d^l. hydroxy(C,^)alkyl, dihydroxy(Ci.4)alkyl, 
-COaCi^l, aryl and aryl(CM)alkyl]. Cwalkenyl, Ca-vcycloalkyl (optionally substimted by 
.C(0)OCwalkyl), 5- and 6-membered cyclic acetals and mono- and di-methyl derivatives 
thereof. halo(Cw)alkyl, dihalo(CM)alkyl, trihalo(CM)alkyl. hydrt)xy(CM)alkyl, 
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dihydroxy(Ci-4)alkyl, cyano(Ci-4)aDcyl, furyl (optionally substituted on carbon by 1 or 2 nitro 
groups), thienyl (optionally substituted on carbon by 1 or 2 nitro groups), morpholino, 
furyl(CM)alkyl (wherein fiiryl is optionally substituted on carbon by 1 or 2 nitro groups), 
thienyl(CM)alkyl (wherein thienyl is optionally substituted on carbon by 1 or 2 nitro groups), 
5 l,2,4-oxadia2olyl, tetrazolyl, imidazolyl, pyrrolidinyl, piperidyl, pyridyl, tetrahydrofuryl, 
tetrahydropyranyl, l-oxo-tetrahydrothiopyranyl, tetrahydrothienyl, phenyl (optionally 
substituted by 1 or 2 groups selected from nitro, halo, cyano, hydroxy and CMalkyl), 
pyrazinyl, piperazinyl, 4-metiiylpiperazino, CMalkylS(0)b- (wherein b is 0, 1 or 2), 
C3_6cycloalkylS(0)b- (wherein b is 0, 1 or 2), arylS(0)b- (wherein b is 0, 1 or 2), 
10 heterocyclylS(0)b- (wherein b is 0, 1 or 2), benzylS(0)b- (wherein b is 0, 1 or 2), 

Ci-4aIkylS(0)c(CM)alkyl (wherein c is 0, 1 or 2), -CH2CH(NR^R^^CO(NR^ R^°*), -CH20R^ 
(R W^N-, -COOR^ -CH2COOR' , -C(0)N(R -CH2CH(C02R')0H, - 
CH2C0NR^R*^ -CH2CH(NR^**^C02R^' and 
-CHsOCOR^ 

15 R' , R^* . R^° and R^°* are independently selected from hydrogen, CMalkyl (optionally 

substituted by 1 or 2 R"), -C(=0)O^Bu, C^4alkenyl, cyano(CM)alkyl and phenyl (optionaUy 
substituted by 1 or 2 groups selected from nitro, halo, hydroxy and cyano); 

r" is selected from halo, trihalomethyl, and Ci^alkoxy; 
or a pharmaceuticaUy acceptable salt or in vivo hydrolysable ester thereof. 

20 

Another preferred class of compound is of the formula (1) wherein: 
Z is nitrogen; 

R^ and R^ are together -C(R'')=C(RVSs 
R^ is hydrogen or halo; 
25 R^ is hydrogen or halo; 

A is phenylene; 
n is 0, 1 or 2; 

R^ is independentiy selected from halo, cyano, nitro, hydroxy, mefliyl, fluorometiiyl, 
difluoromethyl, trifluorometiiyl, metiioxy, -SMe, -SOMe, -S02Me and, (when n is 2) 
30 methylenedioxy; 

r is 1 or 2; 
Yis-OR^ 
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r3 is selected from hydrogen. C,^l [optionaUy substituted by 1 or 2R'» groups], 
-COR^ and -SObR* (wherein b is 0, 1 or 2); 

r" is independenfly selected firom hydrogen, hydroxy, Cwalkoxy, Ci^oxyCMalkyl, 
CMaUcoxyCMalkoxy, hydroxyCMalkoxy, CMalkyl, anrino(CM)alkyl [optionally substituted 
5 on nitrogen by 1 or 2 groups selected from Ci^alkyl, hydroxy(Ci^)alkyl, dihydroxy(Ci4)alkyl, 
-COaCMalkyl. aryl and aryl(CM)alkyl], Cz^alkenyl, Cj-ycycloalkyl (optionally substituted by 
-CCOOCMalkyl). 5- and 6-niembered cycUc acetals and mono- and di-methyl derivatives 
thereof, halo(CM)alkyl, dihalo(CM)allcyl. trihalo(CM)alkyl, hydroxy(CM)alkyI, 
dihydroxy(CM)alkyl. cyano(CM)alkyl, furyl (optionally substituted on carbon by 1 or 2 nitro 
10 groups), thienyl (optionally substituted on carbon by 1 or 2 nitro groups), morphoUno, 
fiaryl(Ci^)alkyl (wherein fuiyl is optionally substituted on carbon by 1 or 2 nitro groups), 
thienyl(Cw)alkyl (wherein Ihienyl is optionally substituted on carbon by 1 or 2 nitro groups), 
l,2,4.oxadiazolyl. tetrazolyl, imidazolyl, pyrroKdinyl, piperidyl, pyridyl, tetrahydrofuryl, 
tetrahydropyranyl, 1-oxo-tetrahydrothiopyranyl. tetrahydrothienyl, phenyl (optionally 
15 substitated by 1 or 2 groups selected firom nitro, halo, cyano, hydroxy and d^alkyl). 
pyrazinyl, piperazinyl, 4-methylpiperazino. CMalkylS(0)b- (wherein b is 0, 1 or 2). 
C3^cycloalkylS(OV (wherein b is 0. 1 or 2). arylS(OV (wherein b is 0. 1 or 2). 
heteiocyclylS(0)b- (wherein b is 0. 1 or 2). benzylS(OV (wherein b is 0. 1 or 2). 
Ci^alkylS(0)c(CM)aIkyl (wherein c is 0, 1 or 2), -CH2CH(NRV°)C0(NR V), -CH2OR', 
20 (R'')(R»°)N-, -COOR', -CH2COOR' , -C(0)N(R'')(R^% -CH2CH(C02R')0H, - 
CH2C0NR'r'°, -CH2C2i(NR'R'°)C02R'' and 
-CH20C0R'; 

R', R'" , R^° and R'°' are independenUy selected from hydrogen, C^allcyl (optionally 
substituted by 1 or 2 R^'). -C(=0)0'Bu, Cz-^alkenyl, cyano(CM)alkyl, phenyl (optionally 
25 substituted by 1 or 2 groups selected from nitro, halo, hydroxy and cyano); 
r" is selected from halo, trihalomethyl, and Cwalkoxy; 
or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof; 

A further preferred class of compound is of the formula (1) wherein; 
30 Z is nitrogen; 

R* and R' are together -C(R>C(R**)-S-; 
R* is halo; 
r'' is hydrogen; 
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Aisphenylene; 

nisO; 

ris 1; 

Yis-NR^R^ 

5 is hydrogen or Ci^alkyl; 

is selected from Ci^alkyl [optionaUy substituted by 1 or 2 groups], -COR" and - 
SObR* (wherein b is 0, 1 or 2); 

R* is independently selected from hydrogen, hydroxy, CMalkoxy, CMalkoxyClw^alkyl, 
Cwalkyl, amino(CM)alkyl [optionaUy substituted on nitrogen by 1 or 2 groups selected from 

10 CMalkyl, hydroxy(Ci-4)alkyl, dihydroxy(CM)alkyl, -C02CMallcyl, phenyl and aryl(Ci. 
4)alkyl], C2^alfcenyl, Cs-vcycloalkyl (optionally substituted by -C(0)OCMal]cyl), 5- and 6- 
membered cyclic acetals and mono- and di-methyl derivatives thereof, halo(CM)alkyl, 
trihalo(CM)alkyl, hydioxy(CM)alkyl. dihydK)xy(CM)aIkyl, cyano(CM)alkyl, furyl (optionally 
substituted on carbon by 1 or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or 

15 2 nitro groups), moipholino, furyl(CM)alkyl (wherein furyl is optionaUy substituted on carbon 
by 1 or 2 nitro groups), thienyl(Cw)aU£yl (wherein thienyl is optionally substituted on carbon 
by 1 or 2 nitro groups), 1,2,4-oxadiazolyl, tetrazolyl, imidazolyl, pyrroUdinyl, piperidyl, 
pyridyl, tetrahydrofuryl, tetrahydropyranyl, l-oxo-tetrahydrothiopyranyl, tetrahydrothienyl, 
phenyl (optionaUy substituted by 1 or 2 groups selected from nitro, halo, cyano, hydroxy and 

20 CMalkyl), pyrazinyl, piperazinyl, 4-methylpiperazino, CMaUcylS(0)b- (wherein b is 0, 1 or 
2), C3^cycloaU£ylS(0)b- (wherein b is 0, 1 or 2), arylS(0)b- (wherein b is 0, 1 or 2), 
heterocyclylS(0)b- (wherein b is 0, 1 or 2 -CH2CH(NR^R'")C0(NR'*R'°'), -CH20R^ 
(R')(R^°)N-, -COOR', -CH2COOR' , -C(0)N(R')(R'°), -CH2CH(C02R')0H, - 
CHzCONR'r'", -CH2CH(NR^'°)C02R'" and-CH20C0R'; 

25 R^ R'", R^° and R'°" are independentiy selected from hydrogen, C^aUcyl (optionally 

substituted by 1 or 2 hydroxy groups), Cj^aUcenyl, and phenyl (optionaUy substituted by 1 or 
2 groups selected from nitro, halo, hydroxy and cyano); 
or a phannaceuticaUy acceptable salt or in vivo hydrolysable ester thereof. 

30 A further preferred class of compound is of the formula (1) wherein; 
Z is nitrogen; 

R* and R^ are together -S-C(R*)=CCR')-; 
R^ is halo; 
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r' is hydrogen; 
A is phenylene; 
nisO 
r is 1; 

5 Yis-NR^R^ 

is hydrogen or Ci^alkyl; 
rMs selected from CMalkyl [optionaUy substituted by 1 or 2 R* groups], -COR* and - 

SObR* (wherein b is 0, 1 or 2); 

R« is independently selected ftom hydrogen, hydroxy, CMaUcoxy, CMalkoxyCMaUcyl. 
10 C^l. amino(Cx^)alkyl [optionally substituted on nitrogen by 1 or 2 groups selected ftom 
C^l. hydroxy(CM)alkyl, dihydroxy(CM)alkyl, -COzCMalkyl, phenyl and aryl(C,. 
4)alkyl], C24altenyl. Ca-Tcycloalkyl (optionally substituted by -C(0)OCi^a]kyl). 5- and 6- 
membered cycUc acetals and mono- and di-methyl derivatives thereof, halo(Ci4)alkyl. 
ttihalo(C,^)alkyl, hydroxy(CM)alkyl. dihydroxy(CM)alkyl, cyano(CM)alkyl. fuiyl (optionally 
15 substituted on carbon by 1 or 2 nitto groups), thienyl (optionally substituted on carbon by 1 or 
2 nitro groups), morphoUno, furyl(Ci^)a]kyl (wherein furyl is optionally substituted on carbon 
by 1 or 2 nitro groups). thienyl(CM)alkyl (wherein thienyl is optionally substituted on carbon 
by 1 or 2 nitro groups), 1,2.4-oxadiazolyl, tetrazolyl, imidazolyl, pyrroUdinyl. piperidyl, 
pyridyl, tetrahydrofuryl, tetrahydropyranyl. 1-oxo-tetrahydrothiopyranyl, tetrahydrothienyl. 
20 phenyl (optionally substituted by 1 or 2 groups selected from nitro. halo, cyano, hydroxy and 
Cwalkyl), pyrazinyl, piperazmyl, 4-methylpiperazmo, CMalkylS(0)b- (wherein b is 0. 1 or 
2), C34icycloalkylS(0)b- (wherein b is 0, 1 or 2), arylS(OV (wherein b is 0. 1 or 2), 
hJterocyclylS(0)b- (wherein b is 0. 1 or 2 .CH2CH(NRVO)CO(NR' R^° ). -CH^OR', 
(R')(R^°)N-, -COOR'. -CH2COOR' , -C(0)N(R')(R'°). -CH2CH(C02R')0H, 
25 -CH2CONR'R'°.-CH2CH(NR'R^°)C02R' and-CH20COR'; 

R'. R'' , R'° and R^°' are independently selected ftom hydrogen, Ci^alkyl (optionally 
substituted by 1 or 2 hydroxy groups), Cz^alkenyl, and phenyl (optionally substituted by 1 or 
2 groi5)s selected from nitro, halo, hydroxy and cyano); 
or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof. 

30 

In a further preferred aspect of the invention is provided a compound of tiie formula 

(lA): 
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(lA) 

wherein Z is CH; 

and are together -S.C(R^=C(R^> or ^(R^)=C(RVS-; 
5 is hydrogen or halo; 

R^ is hydrogen or halo; 
A is phenylene; 
n is 0, 1 or 2; 

R^ is independently selected from halo, cyano, nitro, hydroxy, methyl, fluoromethyl, 
10 difluoromethyl, trifluoromethyl, mefhoxy, -SMe, -SOMe, -S02Me and, (when n is 2) 
methylenedioxy; 

Yis-NR^R^or 0R^ 

R^ is hydrogen or Ci-4allcyl; 

is selected from Ci^alkyl [optionally substituted by 1 or 2 R^ groups], -COR^ and 
15 -SObR^ (wherein b is 0, 1 or 2); 

R^ is independently selected from hydrogen, hydroxy, CMalkoxy, CMalkoxyCi^alkyl, 
Ci.4alkyl, amino(Ci-4)alkyl [optionally substituted on nitrogen by 1 or 2 groups selected from 
Ci-4alkyl, hydroxy(Ci^)allcyl, dihydroxy(Ci.4)alkyl, -C02CMalkyl, phenyl and aryl(Ci. 
4)alkyl], C2-4alkenyl, C3.7cycloalkyl (optionally substituted by -C(O)OCMalkyl), 5- and 6- 
20 membered cyclic acetals and mono- and di-methyl derivatives thereof, halo(CM)alkyl, 

trihalo(CM)alkyl, hydroxy(CM)alkyl, dihydroxy(CM)alkyl, cyano(CM)alkyl, furyl (optionally 
substituted on carbon by 1 or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or 
2 nitro groups), morpholino, furyl(CM)alkyl (wherein furyl is optionally substituted on carbon 
by 1 or 2 nitro groups), thienyl(CM)alkyl (wherein thienyl is optionally substituted on carbon 
25 by 1 or 2 nitro groups), 1,2,4-oxadiazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, piperidyl, 
pyridyl, tetrahydrofuryl, tetrahydropyranyl, l-oxo-tetrahydrothiopyranyl, tetrahydrothienyl, 
phenyl (optionally substituted by 1 or 2 groups selected from nitro, halo, cyano, hydroxy and 
Ci^alkyl), pyrazmyl, piperazinyl, 4-methylpiperazino, CMalkylS(0)b- (wherein b is 0, 1 or 
2). C3.6cycloalkylS(0)b- (wherein b is 0, 1 or 2), arylS(0)b- (wherein b is 0, 1 or 2), 
30 heteiocyclylS(0)b- (wherein b is 0, 1 or 2 -CH2CH(NR^^*^C0(NR' R^*^'). -CH20R^ 
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(R')(R'°)N-. -COOR'. -CH2COOR' . -C(0)N(R')(R'% -CHzCHCCOjR )0H, - 

CHzCONR'R'". -CH2CH(NRV°)C02R'' and-CHaOCOR'; 

r', R'' , R^° and R'°" are independently selected from hydrogen. Ci^alkyl (optionally 
substituted by 1 or 2 hydroxy groups). Cz^alkenyl. and phenyl (optionally substituted by 1 or 
5 2 groups selected from nitro. halo, hydroxy and cyano); 

or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof. 

A further preferred class of compound is of the formula (1) wherein; 

ZisCH; 

R* and R' are together -S-C(R'^)=C(R> or ^(R')=C(R^S-; 
10 R* is halo or hydrogen; 

r"' is halo or hydrogen; 
Aisheteroaiylene; 
nis^O, lor2; 

R» is independently selected fiomhalo, cyano, nitro, hydroxy, methyl, fluoromethyl, 
15 difluoromethyl, trifluoromethyl, methoxy, -SMe, -SOMe. -SOjMe and. (when n is 2) 
methylenedioxy; 
r is 1 or 2; 

Yis-NR^R^or-OR^ 

r2 and R^ are independently selected from hydrogen, Ci^l [optionaUy substituted 
20 by 1 or 2 R« groups], Ca-vcycloalkyl (optionally substituted with 1 or 2 hydroxy groups), 
phenyl. morphoUno. morphoUnyl. piperidino, piperidyl. pyridyl, pyranyl, pyrtolyl, imidazolyl, 
thiazolyl, thienyl, thiadiazolyl, piperazuiyl, isothiazoUdinyl. 1.3,4-triazolyl. tetrazolyl. 
pyirolidinyl, thiomorpholino, pyrroUnyl. homopiperazinyl. 3.5-dioxapiperidinyl. pyrimidyl, 
pyrazmyl, pyridazinyl, pyrazolyl, pyrazoUnyl, isoxazolyl. 4K)xopydridyl, 2-oxopyrrolidyl. 4- 
25 oxothiazoUdyl, furyl, thienyl, oxazolyl, l,3,4^xadiazolyl. and 1,2.4-oxadiazolyl. 

tetrahydrothiopyranyl, l-oxotetrahydrothiopyranyl, 1,1-dioxotetrahydrothiopyranyl, -COR* 

and -SObR^ (wherein b is 0, 1 or 2); 

r" is independently selected from hydrogen, hydroxy, Ci^oxy, C walkoxyCwalkyl, 
CwalkoxyCi^oxy, hydroxyCMalkoxy, C,^l, amino(CM)alkyl [optionally substituted 
30 on nitrogen by 1 or 2 groups selected from C^alkyl, hydioxy(CM)alkyl, dihydroxy(Ci4)alkyl, 
-COaCMalkyl. aryl and aryl(CM)al]cyl], Cj^enyl, Cj-vcycloalkyl (optionally substituted by 
-C(0)OCMalkyl), 5- and 6-membered cyclic acetals and mono- and di-methyl derivatives 
thereof, halo(CM)alkyl. dihalo(Ci^)allcyl, tiihalo(CM)alkyl, hydroxy(CM)alkyl, 
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dihydroxy(CM)alkyl, cyano(CM)al]cyl, heterocyclyl, heteiocyclylCMalkyl, aryl, 
CMalkylS(0)b- (wherein b is 0, 1 or 2), C3.6cycloalkylS(0)b- (wherein b is 0, 1 or 2), 
arylS(0)b- (wherein b is 0, 1 or 2), heterocycIylS(0)b- (wherein b is 0, 1 or 2), benzylS(0)b- 
(wherein b is 0, 1 or 2), CMalkylS(0)c(CM)alkyl (wherein c is 0, 1 or 2), - 
5 CH2CH(NRV^C0(NR^ R^^ X -CH20R^ (R')(R'^N., -COOR^ -CHiCOOR^ , 

-C(0)N(R')(R^'), -CH2CH(C02R')OH, -CH2CONR^R^°, -CH2CH(NR'r'')C02R'^ and- 
CHzOCOR^ 

R^ R^* , R^° and R^^' are independently selected from hydrogen, CMalkyl (optionally 
substituted by 1 or 2 R"), Cs-vcycloalkyl (optionally substituted by 1 or 2 hydroxy groups), 
10 -C(=0)0'Bu, C24alkenyl. cyano(CM)alkyl, phenyl (optionally substituted by 1 or 2 groups 
selected from nitro, halo, hydroxy and cyano); or 

R^ and R^° togetiier with the nitrogen to which tiiey are attached, and/or R^* and R^^ 
together with the nitrogen to which they are attached, form a 4- to 6-membered ring where tiie 
ring is optionally substituted on carbon by 1 or 2 substituents independentiy selected from 
15 0X0, hydroxy, carboxy, halo, nitro, cyano, carbonyl andCMalkoxy; or the ring may be 

optionally substituted on two adjacent carbons by -O-CH2-O- to form a cyclic acetal wherein 
one or both of the hydrogens of the -O-CH2-O- group may be replaced by a methyl; 

R^^ is selected from halo, trihalometiiyl, and C^alkoxy; 
or a phaimaceutically acceptable salt or in vivo hydrolysable ester thereof, 

20 

A preferred class of compound is of the formula (1) wherein; 
ZisCH; 

R^ and R^ are togetiier -S-C(R^)=C(R^)-; 
R^ is halo or hydrogen; 
25 R^ is halo or hydrogen; 

A is phenylene; 
nis 1 or 2; 

R^ is independentiy selected from hydrogen, halo, cyano, nitro, hydroxy, fluoromethyl, 
difluoromethyl, trifluoromethyl, CMalkoxy and and R^ is of the formula A* or A*': 
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-(CH2)p 

|V-()8 



0 (A) -CH2CH(0H)(CH,)uC03 (A') 

wherein x is 0 or 1 , p is 0, 1. 2 or 3 and s is 1 or 2; provided that the hydroxy group is not a 
substituent on liie ring carbon adjacent to the ring oxygen; 
rislor2; 
5 Yis-NRVor-OR'; 

r2 and are independently selected firom hydrogen, hydroxy, GMalkyl (optionally 
substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are 
aot substituents on the same carbon), Cs-Tcycloalkyl (optionally substituted with 1 or 2 
hydroxy groups provided that when there are 2 hydroxy groups they are not substituents on the 
10 same carbon), cyano(Cw)alkyl, nuoromethylcarbonyl, difluoromethylcaibonyl, 

trifluoromethylcarbonyl, Ci^alkyl [substituted by 1 or 2 R« groups (provided that when there 
are 2 R* groups they are not substituents on the same carijon)], -COR* and -SObR* (wherein b 
is 0,1 or 2); 

{wherein R" is independenUy selected from hydrogen, hydroxy, furyl (optionally 
15 substituted on carbon by 1 or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or 
2ni1io groups), morphoUno, furyl(CM)alkyl (wherein foryl is optionally substituted on carbon 
by 1 or 2 nitro groups), thienyl(CM)alkyl (wherem thienyl is optionally substituted on carbon 
by 1 or 2 nitro groups), 1,2,4-oxadiazolyl, tetrazolyl, imidazolyl. pyrroUdinyl, piperidyl, 
tetrahydrofuryl. tetrahydropyranyl, tetrahydrothiopyranyl, tetrahydrothienyl, morpholino, 
20 pyridyl, phenyl (optionally substituted by 1 or 2 groups selected from nitro, halo, cyano, 
hydroxy and CMalkyl), pyrazinyl, piperazinyl, 4-methylpiperazino, Cwalkyl. C2^enyl, 
cyclo(C3-8)alkyl. CMalkoxy. cyano(Ci4)al]£yl. aniino(Ci^)alkyl (optionally substituted on 
nitrogen by 1 or 2 groups selected from hydrogen, CMalkyl, hydroxy, hydroxy(CM)alkyl, 
dihydroxy(C,^)allcyl. aryl and aryl(C,4)alkyl), CMalkylS(0)c(CM)alkyl (wherein c is 0, 1 or 
25 2), -CH2CH(C02R')N(R'R'°), -CH20R^ (R')(R*°)N-, ^OOR', -CHzCOOR' , - 
CH2C0NR^R'°, and -CH2CH2CH(NR'R'°)C02R'; 

[wherein R' and R*° are independentiy selected from hydrogen, Ci^alkyl (optionally 
substituted by 1 or 2 hydroxy groups provided tiiat when tiiere are 2 hydroxy groups they are 
not substituents on tiie same carbon), Cs-vcycloalkyl (optionally substituted by 1 or 2 hydroxy 
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groups provided that when there are 2 hydroxy groups they are not substituents on the same 
caibon), CMalfcenyl. cyano(CM)alkyl, phenyl (optionaUy substituted by 1 or 2 groups selected 

13 

fix)m nitro, halo, hydroxy and cyano) and CMalkyl substituted by R ; 

(wherein R" is selected from Ci^oxy, fiiryl (optionaUy substituted on carbon by 1 

5 or 2 nitre groups), thienyl (optionaUy substituted on caibon by 1 or 2 nitro groups), 

morpholino, furyl(Ci^)alkyl (wherein furyl is optionaUy substituted on carbon by 1 or 2 nitro 
groups), thienyl(Ci^)aUcyl (wherein thienyl is optionaUy substituted on carbon by 1 or 2 nitro 
groups), 1,2,4-oxadiazolyl, tetrazolyl, imidazolyl, pyrroUdinyl. piperidyl, tetrahydrofuryl, 
tetrahydropyranyl, tetrahydrothiopyranyl, tetrahydrothienyl, phenyl (optionally substituted by 

10 1 or 2 groups selected from nitro, halo, cyano, hydroxy and CwaUcyl), pyrazinyl. piperazinyl, 
Ci.4aUcyIS(0)d(Cw)aUcyl (wherein d is 0, 1 or 2)); and 

R' and R^" can together with the nitrogen to which they are attached form 4- to 6- 
membeiBd ring where the ring is optionaUy substituted on carbon by 1 or 2 substituents 
selected ftom oxo, hydroxy, carboxy, halo, nitro, nitroso, cyano, isocyano, amino, N-Ci. 

15 4aD£ylamino, ArjV-(CM)2a]kylamino, caibonyl, sulfo, Ci.4alkoxy, heterocyclyl, Ci^aUcanoyl, 
and Ci^aUsylS(0)i(CM)alkyl (wherein f is 0, 1 or 2)] }; 
or a phannaceuticaUy acceptable salt or wi vivo hydrolysable ester thereof; 
with the proviso that the compound of formiila (1) is not: 

i) 2,3-dichloro-5-(A^-{ l-[iV-(l,l-dimethylethoxy)caibonylamino]indan-2- 
20 yl }carbamoyl)-4H-thieno[3,2-£>]pyrrole; 

ii) 5-[iV-(l-aminoindan-2-yl)carbamoyl]-2,3-dichloro-4H-thieno[3,2-&]pyrrole 

iii) 5.[A/^.(l-acetamidoindan-2-yl)carbamoyl]-2,3-dichloro-4H-thieno[3,2-6]pyrrole 

iv) 23-dichloro-5-{//-[l-(methanesulphonamido)indan-2-yl]carbamoyl}-4H- 
thieno[3,2-i>]pyrrole 

25 V) 2,3-dichloio-5-{iV-[l-(methylamino)indan-2-yl]caibamoyl}-4H-thieno[3,2- 

b]pyrrole; 

vi) 2,3-dichloto-5-{iV-[l-(methylacetamido)indan-2-yl]carbamoyl}-4H-thieno[3,2- 
i>]pyrrole; 

vii) 2,3-dichloro-5-[iV-(l-hydroxyindan-2-yl)carbamoyl]-4H-thieno[3,2-&]pyrrole; 
30 viii) 2,3-dichloro-5-[iV-(6-fluoro-l-hydroxyindan-2-yl)caibamoyl-4i7-thieno[3,2- 

fc]pyrrole; 

ix) 2,3-dichloro-5-[iV-(l-methoxyindan-2-yl)carbamoyl-4H-thieno[3,2-fe]pyrrole 
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x) 23-dichloro-5-[NKl-hydroxy-l,2,3,4.tetrahydronaphth-2-^^^ 
thieno[3,2-6]pyrrole. 

Another preferred class of compounds is of formxila (1) wherein: 
5 ZisCH; 

R'^ and are together -C(R'^)=C(RVSs 

R^ is chloro; 

R'^ is hydrogen; 

A is phenylene; 
10 n is 1 or 2; 

B} is independently selected from hydrogen, halo, nitro. hydroxy, CMalkyl, Ci.4alkoxy and 

andR^ is of the formula A* or A": 

"{CH2)p 

°Y^(OH), 

O (A) -CH^CHCOHXCHaCO^H (A') 

wherein x is 0 or 1, p is 0, 1, 2 or 3 and s is 1 or 2; provided that the hydroxy group is not a 
15 substituent on die ring carbon adjacent to the ring oxygen; 
ris 1 or 2; 

Yis-NR^R^o^-OR^ 

R^ and R^ are independently selected from hydrogen, CMalkyl (optionally substituted 
by 1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are not 

20 substituents on the same carbon), Cs-vcycloalkyl (optionally substituted with 1 or 2 hydroxy 
groups provided that when there are 2 hydroxy groups they are not substituents on the same 
carbon), cyano(Ci^)alkyl, fluoromethylcarbonyl, difluoromethylcarbonyl, 
trifluoromethylcarbonyl, CMalkyl [substituted by 1 or 2 R^ groups (provided that when there 
are 2 R^ groups they are not substituents on the same carbon)], -COR^ and -SObR^ (wherein b 

25 is 0,1 or 2); 

{wherein R^ is independently selected from hydrogen, hydroxy, furyl (optionally 
substituted on carbon by 1 or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or 
2 nitro groups), morpholino, faryl(Ci^)alkyl (wherein furyl is optionally substituted on carbon 
by 1 or 2 nitro groups), thienyl(CM)alkyl (wherein thienyl is optionally substituted on carbon 
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by 1 or 2 nitro groups), l,2,4-oxadia2olyl, tetrazolyl, imidazolyl, pyirolidinyl, piperidyl, 
tetrahydrofuryl, tetrahydropyranyl, tettahydrothiopyranyl, tetrahydrothienyl, phenyl (optionally 
substituted by 1 or 2 groups selected from nitro, halo, cyano, hydroxy and Ciuialkyl), 
pyrazinyl, piperazinyl, Ci^alkyl, Cawjalkenyl, cyclo(C3-8)alkyl, CMalkoxy, cyano(CM)alkyl, 

5 amino(CM)aIkyl (optionally substituted on nitrogen by 1 or 2 groups selected from hydrogen, 
Ci^alkyl, hydroxy, hydroxy(CM)alkyl, dihydroxy(CM)alkyl, aryl and aryl(CM)alkyl), Ci. 
4alkylS(0)c(CM)alkyl (wherein c is 0, 1 or 2), -CH2CH(C02R')N(R'r'°), -CHjOR', 
(R')(R'")N-. -COOR' and-CHzCOOR' . -CHaCONR'R'", - CH2CH2CH(NR'r'°)C02R''; 
[wherein R' and are independenfly selected from hydrogen, Ci-4alkyl (optionally 

10 substituted by 1 or 2 hydroxy groups provided tiiat when there are 2 hydroxy groups fliey are 
not substituents on the same carbon), Cs-Tcycloalkyl (optionally substituted by 1 or 2 hydroxy 
groups provided that when fliere are 2 hydroxy groups they are not substituents on the same 
carbon), Ca^alkenyl, cyano(CM)alkyl, phenyl (optionally substituted by 1 or 2 groups selected 

13 

from nitro, halo, hydroxy and cyano) and Ci^alkyl substituted by R ; 
15 (wherein R^^ is selected from CMalkoxy, furyl (optionally substituted on carbon by 1 

or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or 2 nitro groups), 

morpholino, furyl(Ci-4)alkyl (wherein furyl is optionally substituted on carbon by 1 or 2 nitro 

groups), thienyl(Ci^)alkyl (wherein thienyl is optionally substituted on carbon by 1 or 2 nitro 

groups), 1,2,4-oxadiazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, piperidyl, tetrahydrofuryl, 
20 tetrahydropyranyl, tetrahydrothiopyranyl, tetrahydrothienyl, phenyl (optionally substituted by 

1 or 2 groups selected from nitro, halo, cyano, hydroxy and Ci^allcyl), pyrazinyl, piperazinyl, 

CMalkylS(0)d(CM)alkyl (wherein d is 0, 1 or 2)); and 

R^ and R^° can together with the nitrogen to which they are attached form 4- to 6- 

membered ring where the ring is optionally substituted on carbon by 1 or 2 substituents 
25 selected from oxo, hydroxy, carboxy, halo, nitro, nitroso, cyano, isocyano, amino, N-Cu 

4alkylamino, iV//-(CM)2alkylamino, carbonyl, sulfo, CMalkoxy, heterocyclyl, CMalkanoyl, 

and CMalkylS(0)KCM)alkyl (wherein f is 0, 1 or 2)]}; 

or a pharaMceutically acceptable salt or m vivo hydrolysable ester thereof; 

with the proviso that the compound of formula (1) is not: 
30 i) 2KjMoro-5-[A^Kl-hydroxyindan-2-yl)carbamoyl-6H-thieno[2,3-6]pyrrole; 

In another aspect of the invention, preferred compounds of the invention are any one 

of: 
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2,3-dicMoro-N-[(l/?,2R)-l-(fciimylamino)-23-<iihydro-lJE^^ 
6]pyirole-S-cazboxainide; 

2^-dchloro-A^((li?,2R)-l-{[(methyloxy)acetyl]amino}-2,3-dihydK^ 
thieno[3,2-&]pyrrole-5-caiboxaimde; 
5 //-((1S,2S)-1- { [(3(/?)-3-(fert-butoxycarbonylanimo)-3-carbamoylpropanoyl]ainino}-2,3- 
dihydro-ljff-inden-2-yl)-2,3-dicWoro-4^/-thieno[3,2-i>]pyn:ole-5-carboxamide; 
2,3-(iicMoro-A^-[(l/?,2/?)-l-({[(4i?)-2,2-dimethyl-5-oxo-l,3-dioxolan-4-yl]acetyl}amino)-2 

(iihydro-lH-inden-2-yl]-4H-thieno[3,2-&]pyrrole-5-carboxamide; 

2,3-dicmoro-Ar-{(l/?,2i?)-l-[(3-methoxypropanoyl)anrino]-2,3-dihydro-l//-inden-2-yl}-4H^ 

10 thieno[3,2-&]pyirole-5-caiboxamide; 

iV^{(ll?,2R)-l-[(2-acetoxyacetyl)aimno]-2,3-dihydro-m-inden-2-yl}-23-dicM^ 
thieno[3,2-i»]pyrrole-5-caiboxaimde; 

A^{(l/?,2R)-l-[(2-caibamoylacetyl)animo]-2,3-dihydro-lH-inden-2-yl}-23 
thieno[3^-i]pynol-5-carboxaimde; 
15 23-dichloro-iV^{(lJ?^)-l-[(trifluoroacetyl)amino]-23-dihydn)-lJ?-inden^ 
thieno[3,2-6]pyrrole-5-caiboxamide; 

23-dicWoro-iV-{(15,25)-l-[(furan-2-ylcarbonyl)aimno]-23-dihydro-lH-inden^ 
thieno[3,2-6]pyirole-5-carboxainide; 

2,3-dicMoro-//-{(lS,2S)-l-[(furan-3-ylcarbonyl)ammo]-23-dihydrcHlJ?-inden-2-^^ 

20 thieno[3,2-fc]pyirole-5-carboxamide; 

23-^lichloro-iV-{(15,25)-l-[(3-thienylcarbonyl)aniino]-23-dihydro-lH-inden-2-yl}4^^ 

thieno[3,2-fe]pyrrole-5-carboxaimde; 

2,3-dicmoio-iV-((15,2S)-l-{[(5-iiitrofum-2-yl)carbonyl]amino}-2,3-dihydi^ 

4H-thieiio[3,2-2>]pyiTole-5-carboxamide; 
25 23-dicMoro-iV-{(lS,2S)-l-[(pyridin-3-ylcarbonyl)ammo]-2,3-dmydro-m-mden-2-yl}^^^ 

tbieno[3^-i]pyrrole-5-carboxainide; 

iV-[(15,2S)-Hacryloylamino)-23-<iihydro-lH-mden-2-yl]-2,3-dichlon>-^ 
&]pyiTole-5-caTboxainide; 

23-dicmoro-iV-((lS,25)-I-{[(3-hydroxyphenyl)caibonyl]anrino}-2,3-dihydro-lH-in^ 

30 4H-diirao[3,2-&]pyrrole-5-carboxaimde; 

Ar-[(15,25)4-(acetylaniino)-23-dihydro-lH-mden-2-yl]-2,3-dicWoro-4H-thieno[3,2- 

6]pynx)le-5-carbox£moide; 
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iV-[(15,2S)-14(2-carboxyacetyl)amino]-2,3-<lihydio-lff^^ 
thieno[3,2-6]pyrrole-5-carboxamide; 
23-dichloro-iV-((15,25)4-{[(dimethylainino)carbonyl]amino 
4H-thieno[3,2-&]pyxrole-5-carboxainide; 
5 2,3-dichloro-JV-((15,2S)-l-{ [(4-methylpiperazin4-yl)carbonyllaiiuno}-23-dihydro-l^^^ 
2.yl)-4i?-tMeno[3,2-i]pyrrole-5-carboxaniide; 

2,3-dichloro-//-((15.25)-l-{ [(ethylainino)carbonyl]ainino }-2,3-dihydro-lH-inden-2-yl)-4H- 
thieno[3,2-&]pyrrole-5-carboxamide; 
2,3-dicWon>iV-((15,2iO-l-{[^p-2-en-l-ylamino)c»^ 
10 yl)-4ff-thieno[3,2-&]pyrrole-5-carboxamide; 

23-dicWoro-iV-[(liS',2S)-l-({[(3.5Hlimtrophenyl)amino]c^^ 

mden-2-yl]-4H-tMeno[3,2-&]pyiTole-5-caiboxainide; 

23-dicWoro-iV-[(lS,25)-l-(fomylaimno)-2,3-dmydrD-lH-m^ 

fe]pyirole-5-caiboxaniide; 
15 Ar-{(li?,2R)-l-[((3/?)-3-ainino-3-carbamoylpropanoyl)amino]-2,3-^ 

dichloro-4^?-thieno[3,2-6]pyrrole-5-carboxainide; 

iV<li?,27?)4-[((3R)-3-carboxy-3-hydroxypropanoyl)amino]-23-dihyd^^ 

dichloro-4jff-thieno[3,2-&]pyrrole-5-carboxamide; 

23-dicWoro-iV-{(l/?,2/?)-14(hydroxyacetyl)anuno]-2,3-dihy^^^ 
20 thieno[3,2-i>]pyrrole-5-carboxamide; 

2,3HiicMoro-iV-{(15,25)-l-[(methylsulfonyl)aiiuno]-2^ 

thieno[3,2-6]pyrrole-5-carboxamide; 

2,3-dichloro-7V-{(lS, 25)-l-[methyl(morphoUn-4-ylacetyl)ainino]-2,3-dmydr^^ 

yl}-4H-thieno[3,2-Z?]pym)le-5<arboxainide; 
25 iV-{(l/?,2R>l-[(2-ainino-2-oxoe1hyl)aimno]-23-dihyto^ 

thieno[3,2-&]pyrrole-5-carboxamide; 

JVKli?,2i?)-l-[(tert-butoxycarbonylmethyl)aiiiino]-23-^^^ 

4H-thieno[3,2-i]pyrrole-5-caiboxamide; 

i\^-[(l/?,22?)-l-(carboxymethyIaimno)-2,3-dihydro-lJy-in&^ 
30 i]pyrrole-5-carboxamide; 

i\^-(l/?,2i?)-l-[iV-acetyl-iVKcarboxymethyl)aiiuno]-23-dihyd^^ 

4if-thieno[3,2-6]pyirole-5'-carboxainide; 
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iV-{(i2?,22?)-l-[acetyl(2-ammo-2-oxoethyl)aim^ 
4if-thieno[3,2-6]pyrrole-5-carboxainide; 

iV-{(li?,2/?)-l-[iV-(carboxymethyl)-//-(hydroxyacetyl) 
dicWoro-4if-thieno[3,2-6]pyrrole-5-caiboxamide; 
5 2-chloro-i\r-[(l/?,2i?>l-({ [(25)-5-oxot:etrahydrofuran-2-^^^ 
inden-2-yl]-6jy-thieno[2,3-6]pyrrole-5-carboxamide; 
2K;hloro-^-[(li?,2/?)-l-(formylaimno)-2,3-dihycko-m-^^^^ 
caiboxamide; 

2-cUoro-iV-{(li?,2/?)-l-[(methoxyacetyl)aimno]-2,3-dihyd^^^ 

10 6]pym)le-5-carboxamide; 

M^-[(liJ,2J?)-l-(acetylamino>23-dihydro-lff-in^^^ 
caiboxamide; 

2-cWoro-iNr-{(ll?,2R)-l-[(3-inethoxypropanoyl)ainmo]-23-^^ 
thieno[2,3-&]pyrrole-5-carboxaimde; 
15 N-{(l/?,2/?)-l-[(2-acetoxyac»ttyl)aniino]-2,3-dihydro-lH-inden^ 
fc]pyrrole-5-carboxainide; 

iV-((15,25)-l-{[(2(5)-2-(r^rr-butoxycarbonylamino>2-carbamoylacet^^^ 
m-inden-2-yl)-2-cmoro-6H-tMeno[2,3-*]pyrrole-5-carboxamide; 
iV-{(15,25)-l-[(2-(t^rr-butoxycarbonylaiiiino)acetylainino]-2,^ 
20 chloro-67f-thieno[2,3-i']pyn:ole-5-carboxaimde; 

N- { ( lR,2Ry 1 -[2-caibainoylacetyl)aniino]-2,3-dihydro-lH-inden-2-yl } -2-chloro-6Zf- 
thieno[2,3,&]pyrrole-5-caiboxaimde; 

iV-{(li?,2/?)-l-[2-(teit-butoxycarbonyl)acetylaimno]-2,3-dihyd^^ 
thieno[2,3,&]pyn:ole-5-carboxamide; 
25 2-chloio-iV-((li?,2R)-l-{ [3-hydroxy-2-(hydroxymethyl)propanoyl]amino}-23-dihy^^ 
inden-2-yl)-6H-thieno[23-6]pyn:ole-5-carboxaimde; 
iV^{(12?,2/?)-l-[((3iJ)-3-amino-3-cad3amoylpropanoyl)aimn^ 
chloro-6i/-tWeno[23-6]pynx)le-5-carboxamide; 
iV-{(12?,2/?)-l-[(animoacetyl)ainino]-23-dihydro-lH-in^^ 

30 i7]pyrrole-5-carboxamide; 

2-chloro-N-[(li?,2i?)-lK{[(2-hydroxyethyl)(phenylmethyl)ai^ aimno)-2,3-dihydro- 
lH-inden-2-yl)-6J?-thieno[2,3-6]pyrrole-5-carboxaiiiide; 
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2.cWoro-iV-{(li?,2/i)-l-[(morpholin-4-ylacetyl)amiM 

thieno[2,3-i]pyirole-5-caiboxainide; 

2K:Moro-JV-((li?,2/?>l-({[(2-hydroxye%l)(methyl)ai^ 

inden-2-yl)-6H-thieno[2,3-&]pyirole-5-carboxaimde; 
5 iVK(l/?,2/?)-l-({[>is(2-hydroxye%l)amino]acetyl}amino)-23-d^^^ 

chloro-6if-thieno[2,3-^>]pyrrole-5-carboxamide; 

2-chloro-iV-((l/?,2/?)-l-({[elliyl(2-hydroxyethyl)aiiiino]ac^^ 

2-yl)-6if-thieno[2,3-&]pyrrole-5-carboxamide; 

2-cMoro-iV-((liJ,2R)-l-({[(2,3-dihydroxypropyl)(meA^^^ 
10 lH-inden-2-yl)-6i/-thieno[23-&]pyrrole-5-carboxa^ 
[bis(2-hydroxypropyl)amino]acetyl ^ 

cWoro-6H-thirao[2,3-i>]pyiT0le-5-carboxamide; 

Ar-{(l/i,2/J)-l-[(2-ammo-2-oxoethyl)ainino]-23-dihyto^ 

lhieno[2,3-&]pyrrole-5-carboxaimde; 
15 A^-[(l/?,21?)-l-[(tert-butoxycarbonylmethyl)aimno]-23'<^ 

thieno[2,3-fe]pyirole-5-carboxaimde; 

i\r-{(li?,27?)-l-(carboxymethylainino)-2,3-dihydio-m-m^ 

thieno(3,2,6]pyrrole-5-carboxamide; 

2K:Woro-A^-{(l/i,2i?)-l-[(hydroxyacetylaimno]-2,3-dmyd^^ 
20 &]pyrrole-5-caiboxamide; 

23-dichloro-iV-{(ljR,2i?)-l-[(chloroacetyl)amino]-23-dih^ 

i^]pyra)le-5-carboxaimde; 

(li?,2/?)-l-[((3S)-3-aiiuno-3-carboxypropanoyl)amino^ 

dichloro-4ff-thieno(3,2,fc]pyirole-5-caiboxamide; 
25 N'{ (12?,2/?>l-[(2-carboxyacetyl)amino]-2,3-dihydro-lH-inde^^ 

thieno(3 ,2,&]pyrrole-5-carboxainide; 

Ar-{(lii,2/i)-l-[(2-carboxyacetyl)aimno]-23-dihydro-lif-m^ 

thieno(3,2,&]pyrrole-5-carboxamide; 

N-{(ljR,2/?)-l-[((3S)-3-amino-3-carboxypropanoyl)ainm 
30 chloro-6H-thieno(3,2,&]pyrrole-5-caiboxaimde; 

23-dichloro-iV-{(12?,2/?)-l-[(methylsulfonyl)aimno]-23^^^ 

thieno[3,2-&]pyrrole-5-carboxainide; 

or a phamaceutically acceptable salt or an in vivo hydrolysable ester thereof. 
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Tn another aspect of the invention, further preferred compounds of the invention are 
any one of: 

2-chloro-N-{(l/?,2i?)-14(hydroxyacetylamino]-2,3-dihydro-lJy^^ 
5 fe]pyrrole-5-carboxamide; 

Ar-{(ljR,2R)-l-[(2-anuno-2-oxoethyl)amino]-2,3-dihydro-lff-i^^^ 
thieno[3,2-&]pyrrole-5-cart>oxamide; 

2,3-dichloro-Ar"{(l/?,2i?)-l-[(hydroxyacetyl)anuno]-23-dihydro-lJ^-^^^ 
thieno[3,2-fc]pyrrole-5-carboxaniide; 

10 23-dicMoro-Ar-[(l/?,2l?)-l-(fonnylamino)-23-dihydro-liJ-m^^ 
6]pyrrole-5-carboxamide; 

or a phannaceutically acceptable salt or an m vivo hydrolysable ester thereof. 



Another aspect of the present invention provides a process for preparing a compound 



15 of formula (1) or a pharmaceuticaDy acceptable salt or an in vivo hydrolysable ester thereof 
which process (wherein A, Y, R\ R^ R^ r and n are, unless otherwise specified, as defined in 
formula (1)) comprises of: 
a) reacting an acid of the formula (2): 




20 



(2) 

or an activated derivative thereof; with an anaine of formula (3): 



Y 




(3) 



and thereafter if necessary: 
25 i) converting a compound of the formula (1) into another compound of the formula (1); 
ii) removing any protecting groups; 
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, iii) fonning a phannaceutically acceptable salt or in vivo hydrolysable ester. 
Specific reaction conditions for the above reaction are as follows. 
Process a) Acids of formula (2) and amines of formula (3) may be coupled 
together in the presence of a suitable coupling reagent. Standard peptide coupling reagents 

5 known in the art can be employed as suitable coupling reagents, or for example 

carbonyldiimidazole, l-ethyl-3-(3-dimethylaminopropyl)carbodi-iniide hydrochloride (EDCI) 
and dicyclohexyl-carbodiimide (DCCI), optionally in the presence of a catalyst such as 1- 
hydroxybenzotriazole, dimethylaminopyridine or 4-pyrrolidinopyridine, optionally in die 
presence of a base for example triethylamine, di-isopropylethylamine, pyridine, or 

10 2,6-di-aZJfcyZ-pyridines such as 2,6-lutidine or 2,6-di-tert-butylpyiidine. Suitable solvents 
include dimethylacetamide, dichloromethane, benzene, tetrahydrofuran and 
dimethylformamide. The coupling reaction may conveniently be performed at a temperature in 
the range of -40 to 40°C. 

Suitable activated acid derivatives include acid halides, for example acid chlorides, 

15 and active esters, for example pentafluorophenyl esters. The reaction of these types of 
compounds with amines is well known in the art, for example they may be reacted in the 
presence of a base, such as those described above, and in a suitable solvent, such as those 
described above. The reaction may convenientiy be performed at a temperature in the range of 
-40to40^C. 

20 A compounds of formula (2) where Z is CH may be prepared according to Scheme 1 : 

■^"^v^CHO NsCHjCO^Me. '^V ^ OMe 



R5^ 

(2a) 



MeONaMeOH 
ii) xylene, A 





o 



LiOH 
MeOH 



(2) 

Scheme 1 

Compounds of formula (2a) are conmiercially available or they are known compounds 
or they are prepared by processes known in the art. 
25 A compound of the formula (2) wherein X is nitrogen, can be prepared from a 

compound of the formula (4): 
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H 
(4) 

by &stly converting the oxo group to chlorine or bromine with a halogenating agrat such as 
POCI3 or POBrs. in an inert organic solvent such as dichloromethane in a temperature range of 

5 ambient temperature to reflux (for example see Nucleic Acid Chem. 1991, 4, 24-6) , then 
displacing the chlorine or bromine group with cyanide using a cyanide salt such as potassium 
cyanide, in an inert organic solvent such as toluene, benzene or xylene, optionally in the 
presence of a catalyst such as 18-crown-6 (for example see /. Heterocycl. Chem 2000, 37(11 
119-126) and finally hydrolysing the cyano group to a carboxy group, with for example, an 

10 aqueous add such as aqueous hydrogen chloride (for example see Chem. Pharm. Bull 1986, 
34^3635-43). 

Alternatively, a compound of the formula (2) wherein X is nitrogen may be formed by 
reacting the compound of the formula (4) with {Cl3CX:0)20 and CI3CCO2H in the presence of 
magnesium chloride using a3CC02H as solvent, to form a compound of the formula (5): 

R*. 




15 

(5) 

and flien hydrolyising the compound of the formula (5), using, for example, aqueous sodium 
hydroxide, at a temperattire range of ambient temperature to reflux (for example see J 

Heterocycl Chem. 1980, 17(2), 381-2). 
20 The compound of formula (4) may be prepared from a compound of formula (6) and 

(7) using conditions known for the Curtius rearrangement {Tetrahedron 1999, 55, 6167): 

H 




(6) (7) 

The compounds of the fonnula (8) and (9): 
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A^OH 
NHP 




OH 

(8) W 
transform into compounds of the formula (6) and (7) respectively. This transformation either 
occurs spontaneously or may be induced with acid or base. 
5 Compounds of the formula (8) and (9) may be prepared by introducing a carboxy 

group into a compound of the formula (10) or (11): 

R4 R4 

'NHP \ 

RS-^ RS-^NHP 

(10) (11) 

whoein P' is an annno protecting group such as butoxycarbonyl. 
10 A carboxy group is intiroduced into the compound of tiie formula (10) or (1 1) by 

reacting an alkyl lithium reagent such as n-butyl Uthium, in an inert organic solvent such as 

THF. at low temperature, for example in the range -lO'C to -78'*C and then forming the 

compound of the formula (8) or (9) as appropriate by either 

a) reacting tire resulting compound with carbon dioxide; or 
15 b) by reacting with DMF in the temperature range of -10"C to ambient temperature to 

form the corresponding aldehyde and oxidizmg the aldehyde to carboxy witii standard 

reagents to give the compound of the formula (8) or (9). 

Compounds of the formula (10) and (11) may be prepared from a compound of flie 

formula (12) and (13): 

0 



20 

(12) (12) 
using conditions known for the Curtius reaction. 
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Compounds of the fonnula (12) and (13) may be prepared by oxidizing the 
corresponding aldehyde using standard oxidizing reagents such as potassium manganate or 
sodium periodate. 

The aldehyde precursor of a compound of the formula (12) or (13) can be prepared 
5 using standard techniques known in the ait. For example, many compounds of the formula 
(12) or (13) may be prepared by introducing the appropriate and R'' into a compound of the 
fonnula (14) or (15) as appropriate: 




(14) (15) 
10 For example, when and R^ are both chloio a compound of the formula (14) or (15) may be 
chlorinate with a chlorinating agent such as chlorine in the presence of alrnninium chloride 
or iron (ffl) chloride, in an inert organic chlorinated solvent such as dichloromethane or 1 .2- 
dichloroethane, followed by treatment with an aqueous base, such as. aqueous sodium 
hydroxide. The mono chlorinated compound can be formed in the same way. 
15 Compounds of formula (2b) may also be prepared as illustrated in Scheme 2: 



rV^NHP' rV/NHP' R\/N^p., ^* 



J — ' X X 



R*^ R^'^^CHO R^'^^CHO 

(10) (16) (17) <2b) 

Scheme 2 

The conversion of compounds of formula (10) into compounds of fomiula (16) may be carried 
out by directed ortho Uthiation reactions (J. Org. Chem, 2001, volume 66, 3662-3670). for 

20 example with n-butyl lithium and (CH0)N(a]lcyl)2. The protecting group P' in compounds of 
formula (10) must be suitable directing group for this reaction and may be for example - 
COatBu. Reaction of compounds of formula (1 6) with LCH2CO2R where L is a leaving 
group, and replacement of the protecting group P' with an alternative P' ' (for example - 
COalkyl) according to standard processes, gives a compound of formula (17). This may be 

25 cycUsed using a base, for example potassium carbonate or sodium methoxide. 
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Compounds of formula (3) where Y is OR^ are commerciaUy available or they are 
known compounds or they are prepared by processes known in the art. When Y is NRV. tiie 
amines of formula (3) may be prepared according to Scheme 3: 



(3a) 



MsCI /triethylamlne 



(R^)n 



THF 




Or 



NaNa / dlmethylacetamlde 



(R')„ 



(3) 



ethyl acetate 




Or 



(R^)n 



Schemes 

Compounds of formula (3a) are commercially avaUable or they are known compounds 
or they are prepared by processes known in the art. For example, starting fiom primary 
amines of formula (4), in which R is H or a suitable protecting group, one or both of R» 

10 md/ovR^ maybeintroducedbyacylation.(forexamplereactmgwithacetoxyaceticacidand 
l-(3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride -EDAC). alkylation. reductive 
alkylation, sulphonation or related processes, followed by 0-deprotection when appropriate. 
Alternatively, one or both of and/or R' may be obtained by modification of functionaUty in 
groups previously thus introduced, by reduction, oxidation, hydrolysis (for example the 

15 conversion of an acetoxy group to a hydroxy group). nucleophiUc displacement, amidatibn, or 
a related process, or a combination of these processes, followed by O-deprotection when 
appropriate. It will be appreciated that such modifications may include modifications which 
convert one compound of the formula (1) into another compound of the formula (1). 

H0+ I Ai-(R^)n 
(3a) 



(4) 



NRiRg 
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Amines of formula (3) may alternatively be obtained by applying the processes 
described for the preparation of compounds of formula (3a) to compounds of formula (20) in 
which W is NH2 or a nitrogen atom with one or two suitable protecting groups. 

Y 

(20) 

5 Compounds of the formula (3) where r = 1 and wherein A is heteroarylene can be 

prepared from suitably functionaUsed cycloalkyl fused heterocycles. For example, when A is 
pyridine, 

Y X 



(3b) (3c) 
compounds of fonnula (3b) and (3c) may be prepared from the corresponding pyrindinone 
10 regioisomer according to Scheme 4 :- 

Q 

NaN,, DMF 




1 




FmooCI, NaHCOg 
aq. dioxane 



Steps 



MsQ 





MsCI. EtgN. DCM A--fr^% NaBH^, EtOH 



Steps I Step 4 

fmoc Tmoc 




NaNo, DMF 



Step 6 

HN 



.boc 



fmoc ^ 



HN- 
fmoc 

Scheme 4 
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Step 1 is perfonned on a compound knovm in the literature (Jpn. Kokai Tokkyo Koho, 
1995. 14. JP 07070136). Steps 2. 3. 4. 5. 6. 7 and 8 are performed using standard techniques 
known in the art 

It will be appreciated that the bromopyrindinone isomers (21a. 21b and 21c) could 

-R Br 





5 



(21a) (21b) 

be converted to the corresponding heterocyUc version of (3) by the means described in 
Schemed mebromopyridinonescanbe prepared from the corresponding pyrindmoneby 

standard techniques known in the art. Hie pyrindinones (22a, 22b. 22c) are known in the 

Uterature or they are prepared by processes known m the art. 




Q O 





10 (22a) (^Zb) 

m process described above and shown in Scheme 4 may also be appUed to other six 
membered heterocycles containing more than one nitrogen. 

a will be appreciated that, in a similar manner, compounds of the formula (3) wherem 
A is heteroarylene containing a bridgehead nitrogen can be prepared from the appropriate 
15 suitably functionalised cycloalkyl fused heterocycles. 

It will be appreciated that the processes described above for formation and 
modification of Y as NR^R^ may be appUed similarly whether to make the compound of 
formula (3) before coupling to the add of formula (2) or whether to the product of such a 
coupling. 

20 It will be appreciated that certain of the various ring substituents in the compounds of 

the presentinvention. for exampleR'may be introducedby standard aromatic substitution 

reactions or generated by conventional functional group modifications either prior to or 
umnediately foUowmg the processes mentioned above, and as such are included in the process 
aspect of the mvention. Such reactions may convert one compound of the formula (1) into 
25 anothercompoundofthefonnula(l). Such reactions and modifications include, for example, 
introduction of asubstituentby means of an aromatic substitution reaction, reduction of 
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substituents, aUcylation of substituents and oxidation of substituents. The reagents and 
reaction conditions for such procedures are well known in the chemical art. Particular 
examples of aromatic substitution reactions include the introduction of a nitro group using 
concentrated nitric acid, the introduction of an acyl group using, for example, an acyl halide 

5 and Lewis acid (such as aluminium trichloride) under Friedel Crafts conditions; the 
introduction of an allcyl group using an alkyl halide and Lewis acid (such as aluminium 
trichloride) under Friedel Crafts conditions; and the introduction of a halogen group. 
Particular examples of modifications include the reduction of anitro group to an amino group 
by for example, catalytic hydrogenation with a nickel catalyst or treatment with iron in the 

10 presence of hydrochloric acid with heating; oxidation of alkylthio to alkylsulphinyl or 
alkylsulphonyl. 

It wiU also be appreciated that in some of the reactions mentioned herein it may be 
necessary/desirable to protect any sensitive groups in the compounds. The instances where 
protection is necessary or desirable and suitable methods for protection are known to those 
15 skiUed in the art. Conventional protecting groups may be used in accordance with standard 
practice (for Ulustiration see T.W. Green, Protective Groups in Organic Synthesis, John Wiley 
and Sons, 1991). Thus, if reactants include groups such as amino, carboxy or hydroxy it may 
be desirable to protect the group in some of the reactions mentioned herein. 

• A suitable protecting group for an amino or alkylamino group is, for example, an acyl 
20 group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a 
methoxycarbonyl, ethoxycarbonyl or t-butoxycarbonyl group, an arylmethoxycarbonyl group, 
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection 
conditions for the above protecting groups necessarily vary with the choice of protecting 
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an 
25 aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali 
metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such 
as a f-butoxycarbonyl group may be removed, for example, by tiBatment with a suitable acid 
as hydrochloric, sulphuric or phosphoric add or trifluoroacetic acid and an 
arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for example, 
30 by hydrogenation over a catalyst such as palladium-on-carbon. or by treatment with a Lewis 
acid for example boron tris(trifluoroacetate). A suitable altemative protecting group for a 
primary amino group is, for example, a phtiialoyl group which may be removed by treatinent 
with an alkylamine. for example dimetiiylaminopropylamine, or witii hydrazine. 
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A suitable protecting poup for a hydroxy group is, for example, an acyl group, for 
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an 
aryhnethyl group, for example benzyl. The deprotection conditions for the above protecting 
groups win necessarily vary with the choice of protectmg group. Thus, for example, an acyl 
5 group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with 
a suitable base such as an alkali metal hydroxide, for example Uthium or sodium hydroxide. 
Alternatively an arylmethyl group such as a benzyl group maybe removed, for example, by 
hydrogenation over a catalyst such as palladium-on-carbon. 

A suitable protecting group for a carboxy group is. for example, an esterifying group. 
10 for example a methyl or an ethyl group which may be removed, for example, by hydrolysis 
with a base such as sodium hydroxide, or for example a r-butyl group which may be removed, 
for example, by treatment with an add, for example an organic add such as ttifluoroacetic 
acid, or for example a benzyl group which may be removed, for example, by hydrogenation 
over a catalyst such as palladium-on-carbon. 
15 The protecting groups may be removed at any convenient stage in the synthesis using 

conventional techniques well known in the chemical art. 

Certain intermediates in the preparation of a compound of the formula (1) are novel 
and form another aspect of the invention. 

As stated hereinbefore the compounds defined in the present invention possesses 
20 glycogen phosphorylase mhibitory activity. Hiis property may be assessed, for example, usmg 
the procedure set out below. 
Assay 

The activity of the compounds is determined by measuring the inhibitory effect of flie 
compounds in the direction of glycogen synthesis, the conversion of glucose-l-phosphate into 

25 glycogen with the release of inorganic phosphate, as described m EP 0 846 464 A2. The 
reactions were in 96well microplate format in a volume of IOOmI. The change in optical 
density due to inorganic phosphate formation was measured at 620nM in a Labsystems iEMS 
Reader MF by the general metiiod of (Nordlie R.C and Arion W.J. Metiiods of Enzymology, 
1966. 619-625). The reaction is in SOmMHEPES (N-(2-Hydroxyetiiyl)piperazine-N'-(2- 

30 ethanesulfonic add);4-(2-Hydroxyetfiyl)piperazine-l-etiianesulfonic add), 2.5mM MgCh. 
2.25mM ethylene glycd-bis(b-aminoetiiyl ether) N,N,N',N'-t&tiascetic acid, lOOmM KCl, 
2inMD-(+)-glucose pH7.2, containing 0.5mM ditiiiotiireitd. the assay buffer solution, witii 
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O.lmg type m glycogen, O.lSug glycogen phosphorylase a (GPa) from rabbit muscle and 
0.5mM glucose-l-phosphate. GPa is pre-incubated in the assay buffer solution with the type 
m glycogen at 2.5 mg ml'' for 30 minutes. 40|il of the enzyme solution is added to 25^1 assay 
buffer solution and the reaction started with the addition of 25^1 2mM glucose-l-phosphate. 

5 Compounds to be tested are prepared in lOjU 10% DMSO in assay buffer solution, with final 
concentration of 1% DMSO in the assay. The non-inhibited activity of GPa is measured in the 
presence of IOjjI 10% DMSO in assay buffer solution and maximum inhibition measured in 
the presence of 30|iM CP320626 (Hoover et al (1998) J Med Chem 41. 2934-8; Martin et al 
(1998) PNAS 95, 1776-81). The reaction is stopped after 30min with die addition of 50m1 

10 acidic ammonimn molybdate solution, 12ug ml'^ in 3.48% H2SO4 wifli 1% sodimn lauryl 
sulphate and lOug ml'^ ascorbic acid. After 30 minutes at room temperatiire die absorbency at 

620nm is measured. 

The assay is performed at a test concentration of inhibitor of lOjiM or lOOpM. 
Compounds demonstrating significant inhibition at one or botii of tiiese concentrations may be 
15 further evaluated using a range of test concentrations of inhibitor to determine an IC50. a 
concentration predicted to inhibit tiie enzyme reaction by 50%. 

Activity is calculated as foUows:- 
% inhibition = (1 - (compound OD62d - fiiUy inhibited OD620y (non-inhibited rate OD620 - 

fully inhibited OD620)) * 100. 
20 OD620 = optical density at 620nM. 

Typical IC50 values for compounds of die invention when tested in die above assay are 

in die range IOOjaM to InM. 

The activity of die compounds is alternatively determined by measuring die inhibitory 
effect of the compomids on glycogen degradation, die production of glucose-l-phosphate fi:om 

25 glycogen is monitored by the multienzyme coupled assay, as described in EP 0 846 464 A2, 
general metiiod of Pesce et al ( Pesce. M A, Bodourian. S H, Harris. R C, and Nicholson, J F 
(1977) Clinical Chemistry 23, 1171 - 1717). The reactions were in 384weUmicroplate format 
in a volume of 50^1. The change in fluorescence due to the conversion of die co-factor NAD 
to NADH is measured at 340nM excitation, 465nm emission in a Tecan Ultra Multifunctional 

30 Microplate Reader. The reaction is in 50mMHEPES,3.5mMKH2PO4,2.5niMMgCl2. 

2.5mM ediylene glycol-bis(b-aminoethyl ether) N.N.N'.N'-totia&ce^c acid, lOOmM KCl, SmM 
D-(+)-glucose pH7.2, containing O.SmM didiiotiireitol, die assay buffer solution. Human 
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recombinant Uver glycogen phosphorylase a (hrl GPa) 20nM is pie-incubated in assay buffer 
solution with 6.25mM NAD, 1.25mg type HI glycogen at 1.25 mg ml'^ the reagent buffer, for 
30 minutes. The coupling enzymes, phosphoglucomutase and glucose-6-phosphate 
dehydrogenase ( Sigma) are prepared in reagent buffer, final concentration 0.25Units per 

5 well. 20M1 of the hrl GPa solution is added to lOpl compound solution and the reaction started 
with the addition of 20ul coupUng enzyme solution. Compounds to be tested are prepared in 
lOpl 5% DMSO in assay buffer solution, with final concentration of 1% DMSO in the assay, 
nie non-inhibited activity of GPa is measured in liie presence of IOmI 5% DMSO in assay 
buffer solution and maximum inhibition measured in the presence of 5mgs ml'* N- 

10 ethylmaleimide. After 6 hours at 30°C Relative Huoresence Units (RFUs) are measured at 
340nM excitation, 465nm emission . 

The assay is performed at a test concentiation of inhibitor of lOpM or lOOjiM. 
Compounds demonstrating significant inhibition at one or both of these concentrations may be 
further evaluated using a range of test concentrations of inhibitor to determine an IC50. a 

15 concentration predicted to inhibit the enzyme reaction by 50%. 

Activity is calculated as foUows:- 
% inhibition = (1 - (compound RFUs - fuUy inhibited RFUs)/ (non-inhibited rate RFUs - fully 

inhibitedRFUs))*100. 

Typical IC50 values for compounds of the invention when tested in the above assay are 
20 in the rangp lOOpM to InM. For example. Example 10 was found to have an IC50 of 4.5iim. 

The inhibitory activity of compounds was further tested in rat primary hepatocytes. 
Rat hepatocytes were isolated by the collagenase perfusion technique, general method of 
Seglen (P.O. Seglen, Metiiods Cell Biology (1976) 13 29-83). Cells were cultured on Nunclon 
six weU culture plates in DMEM (Dulbeco's Modified Eagle's Medium) with high level of 
25 glucose containing 10% foetal calf serum, NEAA (non essential amino acids). Glutamine, 
penicilHn /streptomycin ((100umt8/100ug)/ml) for 4 to 6 hours. The hepatocytes were then 
cultured in the DMEM solution without foetal calf serum and witii lOnM insulin and lOnM 
dexamethasone. Experiments were initiated after 18-20 hours culture by washing the cells and 
adding Krebs-Henseleit bicarbonate buffer containing 2.5mM CaCh and 1% gelatin. The test 
30 compound was added and 5 minutes later the cells were challenged with 25nM glucagon. The 
Krebs-Henseleit solution was removed after 60 min incubation at yfC , 95%02/5%C02and 
the glucose concentration of the Krebs-Henseleit solution measured. 
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According to a further aspect of the invention there is provided a phannaceutical 

composition which comprises acompound of the formula (1). or apharmaceuticaUy 
acceptable salt or in vfvohydrolysable ester thereof, as definedhereinbefore in m^^^^^ 

with a phannaceuticaUy-acceptable diluent or earner. 
5 The compositions of the invention may be in a fonn suitable for oral use (for example 

as tablets Jozenges. hard or soft capsules, aqueous or oily suspensions, emulsions, dis^^^^^ 

powders or granules, syrups or elixirs), for topical use (for example as creams, ointments, 
gels or aqueous or oily solutions or suspensions), for administration by inhalation (for 
example as a finely divided powder or a liquid aerosol), for administration by insufflation (for 
10 exampleasafinelydividedpowder)orforparenteraladministration(forexampleasastenb 

aqueous or oilysolutionfor intravenous, subcutaneous, intramuscular or i 

or as a suppository for rectal dosing). 

Hxe compositions of the invention may be obtained by conventional procedures 
using conventional phannaceutical excipients. well known m tiie art. Tlius. compositions 
15 intendedfororalusemaycontain,forexample.oneormorecolouring.sweetening.flavo^^ 

and/or preservative agents. 

Suitable pharmaceutically acceptable excipients for a tablet fonnulation include, for 
example, inert diluents such as lactose, sodium carbonate, calcium phosphate or calcium 
carbonate, granulating and disintegrating agents such as com starch or algenic acid; bmdmg 
20 agents such as starch; lubricating agents such as magnesium stearate, stearic acid or talc; 
preservative agents such as ethyl or propyl E-hydroxybenzoate, and anti-oxidants. such as 
ascorbic acid. Tablet formulations may be uncoated or coated eitiier to modify their 
disintegration and flie subsequent absorption of the active ingredient within the 
gastrointestinal tract, or to improve tiieir stabiUty and/or appearance, in eitiier case, using 
25 conventional coating agents and procedures well known in tiie art. 

Compositions for oral use may be in tiie fonn of hard gelatin capsules in which tiie 
active ingredient is mixed witii an inert soUd diluent, for example, calcium carbonate, calcium 
phosphate or kaolm. or as soft gelatin capsules in which tiie active ingredient is mixed with 
water or an oil such as peanut oU, Uquid paraffin, or oHve oU. 
30 Aqueous suspensions generally contain flie active ingredient in fmely powdered fonn 

togetiier witii one or more suspending agents, such as sodium carboxymetiiylcellulose, 
mcthylcellulose. hydroxypropylmethylcellulose, sodium alginate, polyvinyl-pyrroUdone, gum 
tragacantii and gum acacia; dispersing or wetting agents such as lecitiiin or condensation 
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products of an alkylene oxide with fatty acids (for example polyoxethylene stearate). or 

condensation products of ethylene oxide with long chain aliphatic alcohols, for example 
heptadecaethyleneoxycetanol. or condensation products of ethylene oxide with partial esters 
derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate. or 
5 condensation products of ethylene oxide with long chain aHphatic alcohols, for example 
heptadecaethyleneoxycetanol. or condensation products of ethylene oxide with partial esters 
derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or 
condensation products of ethylene oxide with partial esters derived from fatty acids and 
hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous suspensions 
10 may also contain one or more preservatives (such as ethyl or propyl E-hydioxybenzoate, anti- 
oxidants (such as ascorbic acid), colouring agents, flavouring agents, and/or sweetening 
agents (such as sucrose, saccharine or aspartame). 

Oily suspensions may be formulated by suspendmg the active ingredient in a vegetable 
oil (such as arachis oil. oUve oil. sesame oil or coconut oil) or in a mineral oU (such as Uquid 
15 paraffin). The oily suspensions may also contain a thickening agent such as beeswax, hard 
paraffin or cetyl alcohol. Sweetening agents such as those set out above, and flavouring 
agents may be added to provide a palatable oral preparation. Tliese compositions may be 
preserved by the addition of an anti-oxidant such as ascorbic acid. 

Dispersible powders and granules suitable for preparation of an aqueous suspension by 
20 the addition of water generally contain the active ingredient togetiier with a dispersing or 
wetting agent, suspending agent and one or more preservatives. Suitable dispersing or wetting 
agents and suspending agents are exemplified by those already mentioned above. Additional 
excipients such as sweetening, flavouring and colouring agents, may also be present. 
The pharmaceutical compositions of the invention may also be in the form of 
25 oU-in-water emulsions. The oily phase may be a vegetable oU, such as oUve oil or arachis oil, 
or a mineral oil, such as for example Uquid paraffin or a mixture of any of these. Suitable 
emulsifying agents may be, for example, naturally-occurring gums such as gum acacia or gum 
tragacanth, naturally-occurring phosphatides such as soya bean, lecithin, an esters or partial 
esters derived from fatty adds and hexitol anhydrides (for example soriritan monooleate) and 
30 condensation products of the said partial esters with ethylene oxide such as polyoxyethylene 
sorbitan monooleate. The emulsions may also contain sweetening, flavouring and 
preservative agents. 
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Syrups and elixirs may be formulated with sweetening agents such as glycerol, 
propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent, 
preservative, flavouring and/or colouring agent. 

The pharmaceutical compositions may also be in the form of a sterile injectable 

5 aqueous or oily suspension, which may be formulated according to known procedures using 
one or more of the appropriate dispersing or wetting agents and suspending agents, which 
have been mentioned above. A sterile injectable preparation may also be a sterile injectable 
solution or suspension in a non-toxic parenterally-acceptable diluent or solvent, for example a 
solution in 1,3-butanediol. 

10 Compositions for administration by inhalation may be in the form of a conventional 

pressurised aerosol arranged to dispense the active ingredient either as an aerosol containing 
finely divided solid or liquid droplets. Conventional aerosol propellants such as volatile 
fluorinated hydrocarbons or hydrocarbons may be used and the aerosol device is conveniently 
arranged to dispense a metered quantity of active ingredient. 

15 For further information on formulation the reader is referred to Chapter 25.2 in 

Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial 
Board), Pergamon Press 1990. 

The amount of active ingredient that is combined with one or more exdpients to 
produce a single dosage form will necessarily vary depending upon the host treated and the 

20 particular route of administration. For example, a formulation intended for oral 

administration to humans will generally contain, for example, from 0.5 mg to 2 g of active 
agent compounded with an appropriate and convenient amount of excipients which may vary 
from about 5 to about 98 percent by weight of the total composition. Dosage unit forms will 
gener^y contain about 1 mg to about 500 mg of an active mgredient. For further information 

25 on Routes of Administration and Dosage Regunes the reader is referred to Chapter 25.3 in 
Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial 
Board), Pergamon Press 1990. 

The compound of formula (1) will normally be administered to a warm-blooded 
jiT iiTTifll at a unit dose within the range 5-5000 mg per square meter body area of the animal, 

30 i.e. approximately 0.1-100 mg/kg, and this normally provides a therapeutically-effective dose. 
A unit dose form such as a tablet or capsule will usually contain, for example 1-250 mg of 
active ingredient. Preferably a daily dose in the range of 1-50 mgTcg is employed. However 
the daily dose will necessarily be varied depending upon the host treated, the particular route 



wo 03/074531 



PCT/GB03/00875 



-73. 

of administration, and the severity of the illness being treated Accordingly the optimum 
dosage may be determined by the practitioner who is treating any particular patient. 

The inhibition of glycogen phosphorylase activity described herein may be applied as a 
sole therapy or may involve, in addition to the subject of the present invention, one or more 

5 other substances and/or treatments. Such conjoint treatment may be achieved by way of the 
simultaneous, sequential or separate administration of the individual components of tiie 
treatment Simultaneous treatment may be in a single tablet or in separate tablets. For 
example in the treatment of diabetes mellitus chemotiierapy may include tiie following main 
categories of treatment: 

10 1) Insulin and insulin analogues; 

2) Insulin secretagogues including sulphonylureas (for example glibenclamide, glipizide) 
and prandial glucose regulators (for example repaglirride, nateglinide); 

3) Insulin sensitising agents including PPARg agonists (for example pioglitazone and 
rosiglitazone); 

15 4) Agents that suppress hepatic glucose output (for example metformin). 

5) Agents designed to reduce the absorption of glucose from the intestine (for example 
acarbose); 

6) Agents designed to treat tfie complications of prolonged hyperglycaenda; 

7) Anti-obesity agents (for example sibutramine and orlistat); 

20 8) Anti- dyslipidaemia agents such as, HMG-CoA reductase inhibitors (statins, eg 
pravastatin); PPARa agonists (fibrates, eg gemfibrozil); bile acid sequestrants 
(cholestyramine); cholesterol absorption inhibitors (plant stanols, synthetic 
inhibitors); bile acid absorption inhibitors (IB ATi) and nicotinic acid and analogues 
(niacin and slow release formulations); 

25 9) Antihypertensive agents such as, p blockers (eg atenolol, Inderal); ACE inhibitors (eg 
lisinopril); Calcium antagonists (eg. nifedipine); Angiotensin receptor antagonists (eg 
candesartan), a antagonists and diuretic agents (eg. furosemide, benzthiazide); 
10)Haemostasis modulators such as, antithrombotics, activators of fibrinolysis and 
antiplatelet agents; thrombin antagonists; factor Xa inhibitors; factor Vila inhibitors); 

30 antiplatelet agents (eg. aspirin, clopidogrel); anticoagulants (heparin and Low 

molecular weight analogues, hirudin) and warfarin; and 
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11) Anti-inflammatory agents, such as non-steroidal anti-inflammatory drugs (eg. aspirin) 
and steroidal anti-inflammatory agents (eg. cortisone). 

According to a further aspect of the present invention there is provided a compound of 
5 the formula (1), or a phannaceutically acceptable salt or in vivo hydrolysable ester tiiereof, as 
defined hereinbefore, for use in a method of treatment of a warm-blooded animal such as man 
by therapy. 

According to an additional aspect of the invention there is provided a compound of the 
formula (1), or a phannaceutically acceptable salt or in vivo hydrolysable ester thereof, as 

10 defined hereinbefore, for use as a medicament. 

According to an additional aspect of the invention there is provided a compound of the 
formula (1), or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as 
defined hereinbefore, for use as a medicament in the treatment of type 2 diabetes, insulin 
resistance, syndrome X, hyperinsulinaemia, hyperglucagonaemia, cardiac ischaemia or obesity 

IS in a warm-blooded animal such as man. 

Accoiding to tiiis another aspect of the invention tiiere is provided the use of a 
compound of the fonnula (1), or a pharmaceutically acceptable salt or in vivo hydrolysable 
ester thereof, as defined hereinbefore m the manufacture of a medicament for use in the 
treatment of type 2 diabetes, insulin resistance, syndrome X, hyperinsulinaemia, 

20 hyperglucagonaemia, cardiac ischaemia or obesity in a warm-blooded animal such as man. 
According to this another aspect of the invention there is provided the use of a 
compound of the formula (1), or a pharmaceutically acceptable salt or in vivo hydrolysable 
ester thereof, as defined hereinbefore in the manufacture of a medicament for use in the 
treatment of type 2 diabetes in a warm-blooded animal such as man, 

25 According to a further feature of this aspect of tiie invention there is provided a 

method of producing a glycogen phosphorylase inhibitory effect in a warm-blooded animal, 
such as man, in need of such treatment which comprises administering to said animal an 
effective amount of a compound of fonnula (1). 

According to this further feature of this aspect of the invention there is provided a 

30 method of treating type 2 diabetes, insulin resistance, syndrome X, hyperinsulinaemia, 

hyperglucagonaen:ua, cardiac ischaemia or obesity in a warm-blooded animal, such as man, in 
need of such treatment which comprises administering to said animal an effective amount of a 
compound of formula (1). 
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According to this further feature of this aspect of the invention there is provided a 
method of treating type 2 diabetes in a warm-blooded animal, such as man, in need of such 
treatment which comprises administering to said animal an effective amount of a compound 
of formula (1). 

5 As stated above the size of the dose required for the therapeutic or prophylactic 

treatment of a particular ceU-proUferation disease wiU necessarily be varied depending on the 
host treated, the route of administration and the severity of the illness being treated. A unit 
dose in the range, for example, 1-100 mg/kg, preferably 1-50 mg/kg is envisaged. 

In addition to then: use in therapeutic medicine, the compounds of formula (1) and 

10 their pharmaceutically acceptable salts are also useful as pharmacological tools in the 

development and standardisation of in vitro and in vivo test systems for the evaluation of the 
effects of inhibitors of cell cycle activity in laboratory animals such as cats, dogs, rabbits, 
monkeys, rats and mice, as part of the search for new therapeutic agents. 

In the above other pharmaceutical composition, process, method, use and medicament 

15 manufacture features, the alternative and preferred embodiments of the compounds of the 
invention described herein also apply. 



20 Examples 

The invention will now be illustrated by the following non-limiting examples in 
which, unless stated otherwise: 

(i) temperatures are given in degrees Celsius (°C); operations were carried out at room or 
25 ambient temperature, that is, at a temperature in the range of 18-25°C and under an 

atmosphere of an inert gas such as argon; 

(ii) organic solutions were dried over anhydrous magnesium sulphate; evaporation of solvent 
was carried out using a rotary evaporator under reduced pressure (600-4000 Pascals; 4.5-30 
mmHg) with a bath temperature of up to eO^'C; 

30 (iii) chromatography means flash chromatography on silica gel; thin layer chromatography 
(TLC) was carried out on silica gel plates; where a Bond Elut column is referred to, this 
means a column containing 10 g or 20 g or 50 g of silica of 40 micron particle size, the silica 
being contained in a 60 ml disposable syringe and supported by a porous disc, obtained from 
Varian, Harbor City, California, USA under the name *Mega Bond Elut SF'; ^Mega Bond 
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Elut" is a trademark; where a Biotage cartridge is referred to this means a cartridge containing 
KP-SE.™ siUca, 60\i, particle size 32-63mM, suppUed by Biotage. a division of Dyax Corp., 
1500 Avon Street Extended, CharlottesviUe, VA 22902, USA; 

(iv) in general, the course of reactions was foUowed by TLC and reaction times are given for 
5 illustration only; 

(v) yields ate given for iUustration only and are not necessarily those which can be obtained by 
diligent process development; preparations were repeated if more material was required; 

(vi) where given, NMR data is in the fonn of delta values for major diagnostic protons, given 
in parts per miUion (ppm) relative to tetramethylsilane CTMS) as an internal standard, 

10 determined at 300 MHz using perdeuterio dunethyl sulphoxide (DMSO-Se) as solvent unless 
otherwise indicated, other solvents (where indicated in the text) mclude deuterated chloroform 
CDCly, 

(vii) chemical symbols have then: usual meanings; SI units and symbols are used; 

(viii) reduced pressures are given as absolute pressures in Pascals (Pa); elevated pressures are 
15 given as gauge pressures in bars; 

(ix) solvent ratios are given in volume : volume (v/v) terms; 

(x) mass spectra (MS) were run with an electron energy of 70 electron volts in the chemical 
ionisation (CI) mode using a direct exposure probe; where indicated ionisation was effected 
by electron impact (EI), fast atom bombardment (FAB) or electrospray (ESP); values for m/z 

20 are given; genea-ally, only ions which indicate the parent mass are reported and unless 
otherwise stated the value quoted is (M-H)"; 

(xi) The following abbreviations are used: 



25 



30 



SM 


starting material; 


EtOAc 


ethyl acetate; 


MeOH 


methanol; 


EtOH 


ethanol; 


DCM 


dichloromethane; 


HOBT 


1-hydroxybenzotriazole; 


DIPEA 


di-isopropylethylamine; 


EDC3 


l-ethyl-3-(3-dimethylaminopropyl)carbodiimide 




hydrochloride; 


Et20 


diethyl ether; 
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TEF tetrahydrofuran; 

DMF N, A^dimelhylfonnamide; 

HATU 0-(7-Azabenzotriazol-l-yl)-A/;iV,iV'Al"- 



5 



tetramethyluroniumhexafluorophosphate 
EDAC i-(3-dimethylaminopiopyl)-3-€thyl-carbodiimide 
hydrochloride 



TFA Trifluoroacetic acid 

DMIMM 4-(4,6-Dimethoxy-l,3,5-triazin-2-yl)-4-methybnorphoUnium 



chloride 



10 



DMA 



N, N-dimethylacetamide 



F-yamnle 1 1 23.Dlcliloro.N-rf l^^)-l-f fo™y'«™""^-23-dihvdro-lg-inden-2-Yn-4H- 
thiMior3^&Tpvrrole.S. ^''tiftY«mldc 



^'-[(lJ^,21^>l-Amino-2,3-dihydIO-l^^-inden-2-yl]-23-dichlaro-4H-thieno[3,2- 
Z>]pyirole.5-caiboxamide trifluoroacetic acid salt (Method 8, 240 mg, 0.5 mmol), formic acid 
(50 nL, 1.4 mmol), DIPEA (174 pL, 1.0 mmol) and HOBT (67 mg, 0.5 mmol) were dissolved 
in DCM (5 ml), stined for 5 mins, EDQ (120 mg, 0.625 nmol) added and the reaction stirred 

20 for Ihr. Formic acid (50 pL, 1.4 mmol) and EDQ (240 mg, 1.25 mmol) were added, the 
reaction stirred for 2 hours and the volatiles removed by evaporation under reduced pressure. 
The residue was dissolved in EtOAc (20 mL), washed with water (2 x 10 mL), brine (10 mL), 
dried (MgS04) and the volatiles removed by evaporation under reduced pressure. The residue 
was purified by column chromatography (2: 1 EtOAciHexane) to afford the tide compound 

25 (175mg,89%)asawhitefoam. 

•H NMR 2.86 (dd, IH), 3.23 (dd. IH). 4.6 (m, IH), 5.53 (m, IH), 7.12 (m. 2H), 7.25 (m. IH). 
8.2 (8, IH). 8.55 (d, IH), 8.63 (d. IH), 12.36 (s, IE); MS m/z 394. 



15 
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FYamnlc 2 2^Dichloro-iy-fng.2RVl.f r( methvloxvlaceAvnnnifan%2^-dlhvdro^ 
inden-2-vn-4H-fliienor3.2-61pvrrole-5 -^'"-h»««™Me 



DIPEA (180 mL, 1.05 mmol), HOST (68 mg, 0.5 mmol), methoxyacetic acid (0.5 
5 mmol, 38 (iL) and EDAC (120 mg, 0.63 mmol) were added to a suspension of N-[{lRM)-i- 
amino-2,3-dihydro-lH4nden-2-yl]-2,3-dicWoro^H-thieno[3,2-%yriDle-5-carto^ 
(Method 8, 240 mg, 0.5 mmol) in anhydrous DCM (7 mL). Hie reaction was stirred at 
ambient temperature for approximately 16 h. The volatiles were removed by evaporation 
under reduced pressure, tiie residue dissolved in EtOAc (10 mL), washed with water (2 x 10 
10 mL), brine (10 mL) and dried (MgS04). The volatiles were removed by evaporation under 
reduced pressure and the residue was purified by flash column chromatography on Si02 (1:1 
EtOAcrisohexane); the solvent removed by evaporation under reduced presssurc and dried to 
give the tifle compound (44 mg, 20%) as a white solid. 

'HNMR 2.88 (dd, IH), 3.26 (dd, IH), 3.87 (dd, 2H), 4.73 (m IH), 5.51 (t, IH), 7.17 (m. 5H), 
15 8.26 (d, IH), 8.59 (d, IH), 12.36 (s, IH); MS m/z 439. 

The following examples were made by the process similar to Example 2 using iV- 
[(li?,2/?>l-amino-2,3-dihydro-lH-inden-2-yl]-2,3-dichloro-4Jy-tiiieno[3,2-A]pyrrole-5- 
caiboxamide (Nfethod 8) and the ^propriate commearially available carboxylic add: 
20 ffvatn pli. A/-(-fljf.25Vl-f rf 3rf?V3-ffgft-ButoxvcaTfaonvlaimno)-3- 

caibamovlpropanovnaroinnU2.3-dihvdro-lg-inden-2 -vT>-2.3-dichloro-4g-tiuenor3,2- 

&1pvTrole-5-carboxamide 

Example 4; 2.3-Dichloro-Ar-ra/?.2;?Vl-d rf4i;)-2.2-dimet bv1-5-oxo-1.3-dioxolan-4- 
yl1acetvl)aminoV2.3-dihvdro-lg-inden-2-vl1-4g-tMenor3. 2-&1pvrrole-5-carboxamide 
25 Example 5: 2.3-Dichloro-A/-/ ri;?.2/g')-l-r(3-methoxvpropanovl' >amuio1-2.3-dihvdro-lg- 
inden-2-vn-4g-thiennf3.2-fe1pvtrole-5-carboxamide 

Example 6; N-{ f lj;.2;?Vl-ff2-AcetQxvacetvnaniinol-2.3-d ihvdro-li?-inden-2-vn-2.3- 
dichloro-4H-thiepor3-2-fc1pvrrole-5 -carbQxamide 




Q 
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Example 7: N-{(lR.2R\'UU2'Csi^amovlsiC&ty] )^rr\m^^^ 
jdichlorD'4g-tMenor3,2-&1pvrmU*;-r.flrhnYafriifie 

Example 55; 2.3-Dichloro-iV-( aj?.2/?Vl-rrtrifluoroacetvnaimno1-23-dihvdrQ-lJy->inden-2- 
vl ) ■4g-thieiior3 .2-fc1pvrrole-5-carbQxamide 

5 




Ex 


R 


NMR 


M/z 




NHBOC 
8 


(.UMoU-o^; i.j/ (s, yrij, z.oy (eta, IM), J.Zi (ad, iHj, 
4.25 fm, IH) 4 55 fm. IBD 5 46 ft IK) 6 68 f± IH) 
6.97 (s, IH), 7.17 (m, 6H), 8.31 (d, IH), 


5/0 


4 


Me 

0 




523 


5 


CH2CH20Me 


(DMSO-dfi) 2.33 (m, 2H), 2.84 (dd, IH), 3.28 (s. 
3H)3.24 (m. IH), 3.56 (m, 2H), 4.57 (m, IH), 5.47 (t, 
IH), 7.17 (m, 5H), 8.35 (d. IH), 8.59 (d, IH), 12.36 (s, 
IH) 


452 


6 


CH2OAC 




466 


7 


CH2C(0)NH2 


(DMSO-dfi) 2.86 (dd, IH), 3.07 (m, 2H), 3.25 (m, IH), 
4.57 (m, IH), 5.47 (m. IH), 6.98 (s. IH), 7.11 (s, IH), 
7.22 (m. 4H), 7.37 (s, IH), 8.51 (d, IH), 8.62 (d, IH), 
12.35 (s, IH); 


451 


55 


CF3 




462 
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The following examples ware made by the process of Example 2 using N-[ilS,2S)-l- 
amino-2,3-dmydro-lH-inden-2-yl]-2^-dicWoro-4H-thieno[3>6]pyiroIe-5-caibo^ 

G^ethod 9) and the appropriate commercially available caiboxylic acid. 

Example 8; 2.3-Dichloro-;y-l('l.g.2.S^-l-rffuran-2-vlcarbonvnamino1-2.3-d ihvdrn-lg-inden-2- 

5 vlMH-thienor3.2-&1pvrrole-5-caiboxamide 

Example 9; 2.3-Dich)oro-//-l(l.S.2.S^-l-rffuran-3-vlcarbonvn aiininn1-2.3-dihvdro-lg-inden-2- 

vU-4fl-thienor3.2-^>lpvrrole-5-caifa6xamide 

R^sim plft in» 2.3-TMchloro-jV^-l f 15.2S)-1 -rf3-thienvlc «»^ffTiYl)aTninn1-2.3-dihvdro-lg-inden-2- 
vll-4g-thieno^3.2-&^pvr^ol6-S- ^^^^^^"^fflTnide 
10 KTOm plft 1 1 ! 2 J-mcMoro-A/^-(f 15.2S>-l-f rr5-mtrofuran-2 -Y')""*""Y^1""'^^o>-2-3-dihvdro- 
lg-inden-2-vlV4fl-thienor3.2-fe1rviTole-S-cafboxamide 

Rvawi ple 1 2; 2.3-Dichloio-jy-UlS.2SVl-r(Dvridin-3-vlcarbonvna Tnino1-2.3-dihvdro-lg- 
inden-2-vn-4g-thienor3.2-MDvn "i''-'^-''"fh»^""^i'^ft 

Examplel3!A^-r(15.2.y>-l-('AcrvloYlaniiiinV2.3-dihvdro-lH-indai-2-vl1-2 .3-dichlaro-4fl- 

15 thienor3.2-£>1pvrrole-5-carboxamide 

Example 14: 2.3-Dichloro-A^-ff 15.2.S^-l-( r(3-hvdroxvDhenvl')ca rbonvnamino}-2,3-dihvdro- 
lfl-inden-2-vl'>-4H-thienor3,2-^>1pvrrole-5-carboxamide 

Example 15: N-ra5^.25^-l-rAcetvlaniinoV2.3-dihvdro-lg-in den-2-vl1-2.3-dichloro-4g- 

thienor3.2-&lpvrrole-5-carboxamide 
20 Fvam plft 1 fii jV-rriS.25Vl-rf2-Carboxva ^fttYT)amiiin1 -2.3-dihvdro-l ff-inden-2-vll-2.3- 
dichlony4g-thiepor3.2-&1pvrrole-S-caiboxamide 



25 



30 
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Ex 


R 


NMR 


M/z 


8 






458 

(M-H)' 


9 






458 
(M-H)- 


10 






476 
(M-H)- 


11 




- 


503 
(M-H)- 


12 


N 


- 


471 


13 






417 
(M-H)- 


14 


OH 




484 


15 


CHs 


1.87 (8, 3H), 2.83 (m, IH), 3.23 (m, IH), 4.55 (m, 
IH), 5.45 (m. IH). 7.1 (s, IH). 7.13 (m. IH), 7.22 (m, 
3H), 8.34 (d. IH). 8.59 (d, IH). 12.36 (s. IH) 




16 


CH2CO2H 




452 
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Example 17t 23.DicMoro-j\^-rri.S^S>.l-ir( HiiTiethvlainino)carbonYl1ammo}-2,3- 
dihvdro-lg-inden-2-vn-4g-thienor3.2-% i"^'''-'^-*-'"'^"*«™'^« 



5 To a solution of iV-[(15,25>l-ainino-2,3-dihydio-lH-inden-2-yl]-2,3-dichloro-4H- 

thieno[3,2-&]pyrrole-5-caiboxainide (Method 9, 240 mg. 0.5 mmol) and Et3N (101 mg, 1.0 
mmol) in DCM (4 mL) was added a solution of dimethylcarbamoyl chloride (54 mg, 0.5 
mmol) in DCM (1 mL). The reaction was stirred at ambient temperature for 2 hours, washed 
with saturated NaHCOs (1 mL), water (1 mL), brine (1 mL) and dried (MgS04). The volatiles 

10 were removed by evaporation under reduced pressure to give the title compound (50 mg, 
23%) as a foam 

^HNMR 2.81 (s. 6H), 2.83 (m, IH), 3.25 (m, IH), 4.61 (m, IH), 5.33 (m, IH), 7.16 (m, 5H), 
8.6 (d, IH), 12.37 (s, IH); MS m/z 437. 

15 F.i.flmnlt.18i 2ADichloro-A^-fri^.2Sl.l-(r(4- ineflivlpiDerazin.l-vncarbonvnamino}-2,3- 
i«hYdro.1fy-inden-2-vn-4g-tfaiwior3^Tpvim lc-5-carboxamide 



To a solution of iV-[(15,25)-l-amino-2,3-dihydro-lH-inden-2-yl]-2.3-dichloro-4H- 
thieno[3,2-i»]pyrroIe-5-carboxamide (Method 9, 240 mg, 0.5 mmol) andEtsN (101 mg, 1.0 
20 mmol) in DCM (4 mL) was added a solution of 4-methyl-l-piperazine carbonyl chloride (100 
mg, 0.5 mmol) in DCM (1 mL). The reaction was stirred at ambient temperature for 2 hours, 
washed with saturated NaHCOs (1 mL), water (1 mL), brine (1 mL) and dried (MgS04). The 
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volatiles were removed by evaporation under reduced pressure to give the title compound (110 

mg, 45%) as a foam. 

MSm/2(M[-H)"491. 

5 The following examples were made by the method below using iV-[(15,25)-l-amino- 

2,3-dihydro-lH-inden-2-yl]-2,3-dichloro-4H-thieno[3,2-&]pyirole-5-carboxamide 

tiifluoroacetic acid salt (Method 9) and the appropriate commercially available isocyanate: 
iV-[(lS,25>l-amino-2,3-dihydro-Lff-inden-2-yl]-2,3-dichloro-4H-thieno[3,2-6]pyrrole-5- 

carboxamide trifluoioacetic acid salt (0.5 mmol) and EtsN (1.0 mmol) were dissolved in dry 
10 THF (5 niL), the appropriate isocyanate (1.0 nomol) was added and the reaction stirred at 
ambient temperature for 20 hours. EtOAc (15 mL) was added and the mixture washed with 
water (2 x 5 mL) brine (5 mL), dried (MgS04) and the volatUes removed by evaporation under 
reduced pressure to give the title compound as a foam. 

Fxam plft 1 Qi 2.^.niehloTO-jV-f f IS J^-l-f rfethvlamino>carboP Yn''™^""^^-3-dihvdro- 
15 inden-2-Yl)-4g-fliienor3^ftlDvrrole-5-carboxanMde 

Example 20; 2.3-Dichloro-iV-ai5.2y)-l-frfDroD-2-en -l-vlamlnokarhonvnaininoV23- 

dihvdro-lH-inden-2-vn-4g-thienor3.2-Mpvrr "'''-'^-'-arhnvflmirte 

Example 21; 2J-Dichloro.iV-rfl5.2.<n-l-(frf3.5-dinitroDhenYnam ino1carbonvnaniinoV 

23-dihvdro-lH-inden.2-Yll-4g-tbienor3^1PY rrole-5-carboxamide 




Ex 


R 


M/Z 


19 


CHzCHa 


437/439 


20 




449/451 


21 


V 


364/366 (-C7H3N3O5) 
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Ryaninli>22! 2.3.DicMoro-iV.faS^.l.fforo vlaminoV23.dihvdro.lH.mden-^^^^ 
thiMior3^&TDvrrol&-5-carboxamide 



iV-[(15,2S)-l-Aimn(>23-dmydro-lH-mden-2-yl]-23-<Mchloro-4H-thieno[3,2- 
&]pyirole-5-carboxaniide trifluoroacetic acid salt (Method 9, 240 mg, 0.5inmol), formic acid 
(50 \iL, 1.4 mmol), DIPEA (174 jiL, 1.0 mmol) and HOBT (67 mg, 0.5 mmol) were dissolved 
in DCM (5 ml), stirred for 5 mins, EDQ (120 mg, 0.625 mmol) added and the reaction stirred 



reaction stirred for 2 hours and flie volatiles removed by evaporation under reduced pressure. 
The residue was dissolved in EtOAc (20 mL), washed with water (2 x 10 mL), brine (10 mL), 
dried (MgS04) and flie volatiles removed by evaporation under reduced pressure. The residue 
was purified by column chromatography (2:1 EtOAc:Hexane) to afford tiie titie compound 
15 (180mg,97%)asawhitefoam. 

^HNMR 2.86 (dd, IH), 3.23 (dd, IH), 4.6 (m, IH), 5.53 (m, IH), 7.12 (m, 2H). 7.25 (m, IH), 
8.2 (s, IH), 8.55 (d, IH). 8.63 (d. IH), 12.36 (s, IH); MS m/z 394. 

Example 23; jV.((lR.2igVl-r(f3igV3-Amfaio-3-carbamovlpro DanoYnainino1-2.3-dihvdro- 
20 lg-hiden.2-vn-23.dichloro-4g-thienor3, 2./>1PYrrole-5-carboxaniide 



N-((15,2S)-l-{[(3(/?)-3-(fert-Butoxycarbonylamino)-3-carbamoylpropanoyI]amino}- 
2,3-dihydro-m-inden-2-yl)-2,3-dichloro-4ff-thieno[3,2-6]pyrrole-5-carboxamide (Example 



5 




10 for Ihr. Formic acid (50 pL, 1.4 mmol) and EDQ (240 mg, 1.25 mmol) were added, the 
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3; 290 mg, 0.5 mmol) was dissolved in TFA (3 mL) and the reaction stirred at ambient 
temperatiire for 1 hour. The volatiles were evaporated under reduced pressure and the crude 
material was azeotroped with chloroform (3 x 5 mL) to afford a gum. The gum was triturated 
with etiier (5 mL), tiie solid coUected by filtration, washed with ethw (2 x 5 mL) and dried to 
5 give the trifluoroacetate salt of the title compound (270 mg, 91%) as a yellow soUd. 
^HNMR 1.24 (m, IH), 2.72 (m, IH), 2.90 (dd. IH), 3.26 (dd, IH), 4.04 (m, IH), 4.61 (m, 
IH), 5.50 (t, IH), 7.12 (s, IH), 7.24 (m, 4H), 7.55 (s, IH). 7.74 (s, IH). 8.06 (br, 3H), 8.66 (d, 
IH), 8.72 (d, IH), 12.36 (s, IH); MS m/z 502 (M+Na)*. 

10 iTvamplft 24; Af-(llg^Vl.ra3RV3.Carbo xv-3-hvdroxvnroDanovnaminol-23-dihYdro- 
1ff.iiidim.2-vlV2^-dichloro^-flrien or3.2.MDvrr«le-5-carboxaniide 




2,3-Dichloro-iV-[(l/?,27?)-l-({[(4/?>2,2-dim6thyl-5-oxo-l,3-dioxolan-4- 
yl]acetyl}amino)-2.3-dihydro-lH-inden-2-yl]-4i?-tiiieno[3,2-i]pynole-5-carboxamide 

15 (Example 4; 200 mg, 0.4 mmole) was dissolved in THF (2 mL) and water (2 mL) and NaOH 
(100 mg) were added and the suspension stirred at ambient temperature for 48 hours. 2A^ HCl 
was added until pH 1 and tiie aqueous phase was extracted with EtOAc (3x5 mL). The 
combined organic phases were washed witii water (10 mL), brine (10 mL) and dried (MgS04). 
The solvent was evaporated under reduced pressure and flie reisdue was tritorated with Et20, 

20 filtered and dried to give the tifle compound (133 mg, 69%) as a brown solid. 

^HNMR 2.45 (obs m, 2H). 2.87 (dd, IH), 3.26 (obs dd, IH), 4.39 (m, IH). 4.57 (m, IH), 5.52 
(t, IH). 7.18 (m. 5H). 8.43 (d, IH), 6.63 (d, IH). 12.39 (s. IH); MS m/z 483. 



25 
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Examole 25: 2.3'mchloro^N^( ^l^ ,'i^fl'^'U(hy ^^ 
2-vIMJJ-thienor3.2-61pvrrole>5-carhoxainide 



N-{ (12?,2J?)-l-[(2-Acetoxyacetyl)amino]-23-dihydio4/f^^ 

5 thieno[3.2-&]pyirole-5-carboxaiiude (Example 6; 632 mg, 1.36 mmol) was dissolved in THF 
(10 mL), MeOH (10 mL) and K2CO3 (100 mg) were then added and the suspension stirred at 
ambient temperature for 16 hours. Water (50 mL) was added and the aqueous phase was 
extracted with EtOAc (3 x 30 mL). The combined organic phases were washed with water (2 
X 50 mL), brine (50 mL) and dried (MgS04). The solvent was removed by evaporation under 

10 reduced pressure, the crude product was triturated (EtOAciisohexane, 1:10), filtered, washed 
with isohexane (5 mL) and dried to give the tifle compound (428 mg, 74%) as a white solid. 
^H NMR 2.86 (dd, IH), 3.25 (obs dd, IH), 3.89 (m, 2H), 4.72 (m, IH), 5.39 (t, IH), 5.51 (t, 
IH), 7.17 (m, 5H), 8.13 (d, IH), 8.59 (d, IH). 12.35 (s, IH); MS m/z 424. 

15 Fvflmple 26! 2,3-DicMoro-jV4fl5^4-r(methvlsulfonv Itoiiiino%2 
2-vll-4g-tMenor3,2-Mpvrrole-5H:arboxaimde 



5-Carboxy-2,3-dichloro-4i?-thieno[3,2-&]pyrrole (Method 4, 236 mg, 1.0 mmol), iV- 
[(15,2»S)-2-amino-2,3Klihydro-lH-inden4-yl]methanesulfonaniide (226 mg, 1.0 mmol), 
20 DIPEA (174 )iL, 1.0 mmol) and HOST (135 mg, 1.0 mmol) were dissolved in DCM (10 mL) 
and stirred for approximately 5 mins. EDCI (240 mg, 1.25 nmiol) was added and the reaction 
stirred for 20 hours. The volatiles were removed by evaporation, EtOAc (25mL) added, the 





a 
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mixture washed with water (2 x 10 mL) and brine (10 mL) and dried (MgS04). The volatiles 
were removed by evaporation under reduced pressure to give the title compound (430nig, 
97%) as a foam. 

^HNMR 2.83 (m, IH), 2.99 (s, 3H), 3.23 (m, IH), 4.57 (m, IH), 4.95 (m, IH), 7.13 (s, IH), 
5 7.21-7.34 (m, 4H), 7.87 (d, IH), 8.66 (d, IH), 12.41 (s, IH); MS m/z (M-H)* 442. 

Example 27: 23-Dichloro-jV-((15, 2y>-l-rmethvlfmorpholm-4-vlacetvBamino1-2.3- 
dahvdro-ljg"inden-2-vIMH"tMenor3.2"61pvrrole-5-carboxamide 



yI}-4J?-thieno[3,2-6]pyrrole-5-carboxaimde (Method 10, 100 mg, 0,22 mol) and morpholine 
(100 mg, 12.6 mmol) were dissolved in DCM, stirred at ambient temperature for 20hours and 
the volatiles removed by evaporation under reduced pressure. EtOAc (10 mL) was added and 
the mixture washed with water (2x5 mL), brine (5 mL), dried (MgS04) and the volatiles 
15 removed by evaporation under reduced pressure to give the title compound (60 mg, 54%) as a 
buff coloured powder. 

'H NMR 2.36 (m, 4H), 2.74 (d, 3H), 2.9-3.55 (m, 7H), 4,8 (m, IH), 5.96 (dd, IH), 7.0 (m, 
IH), 7.09 (d, IH), 7.26 (m, 3H), 8.62 (dd, IH); MS m/z 507. 

20 Example 28; A^-lfljg.2jR)-l4(2-AminO"2-oxoethvI)amlno1>2J"dihvdro-lg-inden-2-vl}- 
23-dichloro-4H''thienor3.2'fc1pvrrole"5-carboxamide 

O^NHa 




2,3-DicMoro-N-{(li?,2i?)-l-[(cMoroacetyl)(methyl)amino]-2,3-dihydro4//-inden^ 
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Prepaied in a simUar manner to Example 29 using JV-{(LR,2«)-l-amino-2,3-dihydr( 
lH-inden-2-yl}-2,3-dichlonH-H- thieno[3,2-6]pyn:ol-5-yl-2-caiboxaniide (Method 8) and 



^HNMR 2.69 (s, IH), 2.8 (dd, IH). 3.16 (m. 2H). 3.24 (m, IH), 4.21 (m, IH), 4.44 (m, IH), 
5 7.03 (s. IH), 7.12 (s, IH). 7.23 (m, 3H). 7.28 (s, IH), 7.37 (s. IH), 8.49 (d, IH). 12.36 (s, IH); 
MS m/z (M-H)-422. 

TCvam plBlQ: N.(lJg.2gVl-r(tert-Butoxvcarbonvli Tiethvnapiino1-23-dihYdro-lH-inden- 
2.Yl|-2.3.dichloro-4H-thienor3Ji-M nvrrole-5-cai-hnYainiHe 



DIPEA (520 ML. 3.0 mmol) and f-butyl biomoacetate (150 jiL. 1.0 mmol) were added 
to a solution of N-{(li^,2/^)-l-amino-2,3-dihydro-lH-inden-2-yl}-2,3-dichloro-4H- 
thieno[3,2-fe]pyIrol-5-yl-2-carboxa^Jide (Method 8, 479 mg, 1.0 mmol) in CH3CN (15 mL). 
The resulting suspension was stirred at 60°C for approximately 2 h. Upon cooling the 
15 volatiles were removed by evaporation under reduced pressure, the residue dissolved in 
EtOAc (20 mL), washed with water (2 x 20 mL), brine (20 mL) and dried (MgS04). The 
volatiles were removed by evaporation under reduced pressure and tiie residue purified by 
column chromatography (EtOAc:isohexane 1:1) to afford the title compound (100 mg, 21%) 
as a white solid. 

20 'H NMR 1.49 (s. 9H), 1.87 (brs, IH), 2.75 (dd, IH), 3.62 (d. 2H), 3,65 (dd. IH), 4.15 (d, IH), 
4.40 (m. IH). 6.82 (s. IH), 7.10 (d, IH), 7.25 (s, 2H). 7.40 (d, IH), 9.80 (s, IH); MS m/z 480. 



bromoacetamide. 



10 




25 
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Examole 30; A^rflJg^Vl.(rarhoimnethv lflmmoV23-dihvdro-ljy-inden-2-Yn-2A^^ 
dichloro-4H-thienor3^lDviTole-5-ca rhoxamide 



JV-(li?,2R)-l-[(?ert-Butoxycaibonylmethyl)amino]-2,3-dihydro-lH-inden^^^^ 
5 dichloro-4ff-thieno[3,2-fc]pym)le-5-caiboxamide (Example 29; 100 mg, 0.21 mmol) 
. dissolved in DCM (10 mL). TFA (1 mL) added and the reaction stirred at ambient temperature 
for 6 hours. Evj^joration under reduced pressure, co-evaporation witii CH.CI3 (2 x 10 mL) and 
drying gave the title compound (85mg, 36%) as a white powdor. 
^HNMR 2.71 (dd. IH), 3.16 (dd, IH), 3.29 (m. 2H). 4.25 (m, IH), 4.39 (m. IH), 6.97 (m, 
10 2H). 7.08 (m. 3H). 7.24 (m, 2H), 7.48 (d, IH). 8.63 (d, IH), 11.62 (s, IH); MS m/z (M-H)" 
422. 

Example 31: jV-(LR^Vl-rAr-Acetvl-A/^-fcarboxvmethvl)a mino1.23.dihvdro-lH-inden-2- 
vl!-23-didiloro-4H-thienor3J^Mpvrrole-5-carboxamide 



TFA (1 mL) was added to a solution of 1,1-dimetiiylethyl [acetyl((l/?,2/J)-2-{[(2,3- 
dichloro-4H-thieno[3,2-6]pyrrol-5-yl)carbonyl]amino}-2,3-dihydro-lH-inden-l- 
yl)amino]acetate (Method 18, 40 mg, 0.08 mmol) in DCM (5 mL) and the reaction was 
stirred at ambient temperature for 1 h. The volatiles were removed by evaporation under 
20 reduced pressure to afford die tide compound (35 mg, 94%) as a white solid. 

^HNMR 2.49 (s, 3H). 2.97 (dd, IH). 3.20 (dd, IH), 3.90 (m, 2H). 4.70 (m, IH), 5.50 (d. IH), 
7.25 (m, 5H), 8.60 (d, IH), 12.43. (s. IH); MS m/z 466, 349. 




pH 



15 
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Examnle 32! iV4fiig,2igVl-rAcetvlf2-amino-2-oxoethvnainmo%^^ 
yl>-23"dichIoro»4Jy-thienor3,2*&1pvrrole«5"Carboxamide 

^^2 



Acetyl cMoride (17 pL, 0.24 mmol) was added to a solution of ;V-{(l/^,2/^)-l-[(2- 
5 ainino-2-oxoethyl)aimno]-2,3-dihydn>-lff-inden-2-yl}-^ 

S-caiboxamide (Example 28, 100 mg, 0.24 mmol) in THF (10 mL). The reaction was stirred 
at ambient temperature for 1 h. The volatiles were removed by evaporation xmder reduced 
pressure, the residue dissolved in EtOAc (50 mL), washed with water (2 x 10 mL), brine (10 
mL) and dried (MgS04), The volatiles were removed by evaporation under reduced pressure 
10 and the residue purified by column chromatography (EtOAc:isohexane 1:2) to afford the tide 
compound (50 mg, 45%) as a white solid. 

NMR 2.49 (s, 3H), 2.98 (dd, IH), 3.20 (dd, IH), 3.29 (brs, 2H), 4.0 (m, 2H), 4.65 (m, IH), 
5.70 (d, IH), 7.25 (m, 5H), 8.30 (d, IH), 12.10, (s, IH); MS m/z 487. 

15 Example 33: fLR.2R)-l-rjV>(Carboxvmethvn-A^-aivdroxvacetvl) aminn]-2^^^ 
lg-inden"2-vll-23-dicMoro-4g-thienor3,2-ft1pviTole-5-c^ 



[[(acetyloxy)acetyl]((li?,2/?)-2-{[(2,3-dicWoro-4H-tiueno[3,2-&]pyn:ol-5-yl)c^ 
20 2,3-dihydro-liy-inden-l-yl)amino]acetic acid (Method 19, 120 mg, 0.23 mmol) m THF (5 
mL) and the reaction was stined at ambimt temperature for 24 h. The volatiles were removed 
by evaporation under reduced pressure, the residue dissolved in water and acidified to pH 2.0 
and then extracted into EtOAc (3 x 10 mL). The volatiles were removed by evaporation under 
reduced pressure to afford tiie titte compound (110 mg, 100%) as a white solid. 





Potassium carbonate (20 mg) and MeOH (1 mL) were added to a solution of 
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^HNMR 3.07 (dd, IH), 3.18 (dd, IH), 3.92 (d, IH), 4.35 (d, IH), 4.82 (m, 3H). 5.96 (d, IH), 
7.25 (m, 5H), 8.67 (d, IH), 12.40 (s, IH); MS m/z 482. 

Example 34; 2-CMoro-jV4(lig^)-l-firf2S)-S-oxotetrahvdn)fa^ 
5 vl1carbonvllammoV23''dihvdb^-lg-mden-2-vn 



DIPEA (180 pL, 1.05 mmol), HOBT (68 mg, 0.5 mmol), (25)-5-oxotetrahydrofuran-2- 
carboxyUc acid (CAS Reg. No: [21461-84-7], 0.5 mmol, 65 mg) andEDAC (120 mg, 0.63 
mmol) were added to a suspension of //-[(li?,2R)-l-amino-2,3-dihydro-l/f-inden-2-yl]-2- 



DCM (7 mL). The reaction was stirred at ambient temperature for approximately 16 h. The 
volatiles were removed by evaporation under reduced pressure, the residue dissolved in 
EtOAc (5 mL), washed with water (2x5 mL), brine (10 mL) and dried CM[gS04). The 
volatiles were removed by evaporation under reduced pressure and the residue triturated 



15 (EtOAcrhexane, 1 : 10), collected by filtration, washed with hexane (2x5 mL) and dried to 
give the title compound (1 12 mg, 56%) as a brown solid. 

^H NMR 2.15 (m, IH), 2.43 (m, 3H), 2.91 (dd, IH), 3.25 (dd, IH), 4.70 (m, IH), 4.92 (m, 
IH), 5.46 (t, IH), 7.03 (s, IH), 7.13 (m, IH), 7.18 (s, IH), 7.25 (m, 3H), 8.55 (d, IH), 8.75 (s, 
IH), 11.85 (s, IH); MS m/z 444, 446 



The following examples were made by a similar process to Example 34 using iV- 
[(liI,2/?)-l-aniino-2,3-dihydro-lJ?-inden-2-yl]-2-chloro-6H-thieno[2, 
carboxamide (Method 21) and the appropriate commercially available carfooxylic acid: 




10 chloro-6fl-thieno[2,3-i]pyrrole-5-caiboxamide (Method 21, 223 mg, 0.5 mmol) in anhydrous 



20 



25 
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Example 35; 2-CMoro-N-rflR,2gVl-tformvlamino)-23>dihvd^ 
thienor2.3-MpviTole-5"Carboxamide 

Example 36: 2-CMoro-A^-l(lJg.2Jg)-14(methoxvacetvnamino1-23^m^ 
vll-6Jy-thienor2.3-ft1pvrrole-5-carboxainide 
5 Example 37; A/^-Ff lig.2R)a-(AcetvlaniinoV23-dmvdro-m4nden-2-vl1-2-^^^^ 
thienor23-ft1pvrroIe-5"Carboxamide 

Example 38; 2-Chloro-A^-f f lJg^)"l-r(3-methoxvpropanovl) ainiiin1-2^- dih^ 
indeii-2-vl>-6ir''thienor2.3-ft1PViTole"5-carboxamide 

10 chIoro-6g-thienor23-61Pvrrole-5-carboxamide 

Example 40: jV-f(15,2S)->l-irf2(5)-2-ffeyf-Butoxvcarbonvlamino)-2- 

carbamovlacetvl1ammol-23-dihvdro-m-inden-2-vl)-2-chloro-6H-tluen^ 

5-carboxamide 

Example 41; A^-f fl5^-l-r(2-teyt»Butoxvcarbopvlamino)acetvlamino1-23'dihvdro-^ 
15 ipden-2-vlV2-chloro-6jg-thienor23-&1pyrrole-5-carboxamide Example 42; Ar4(lJg.2ig)-l- 
r2-Carbamovlacetvl)amino1-23-dihvdro-lg-inden-2-vll"2-chloro-6jg" 
thienor23.ft1PYrrole-5-carboxamide 

Example 56; iV'f(llg.2gVl-r2-(ferr-Butoxvcarbonvl)ac fttYlflmino^ 
2«vll-2>chloro-6g-thienor23i>1pvrrole-5-carboxamide 
20 Example 57; 2-Chloro-JV-(flJt JJg)-14r3-hvdroxv-2-'flivdroxvmethvl)pro^ 
2.3'dibYdrft"1g"inden-2-vlV6g-thienor23-&1pviTole»^^^ 
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Ex 


R 


NMR 


M/z 


35 


H 


(DMSO-dfi) 2.88 (dd, IH). 3.21 (dd, IH), 4.58 (m, 
IH), 5.51 (t. IH). 7.00 (s, IH). 7.18 (m .5H), 8.19 (s, 
IH). 8.53 (d,2H), 11.82 (s, IH) 


358,360 


36 


CHiOMe 


(DMSO-de) 2.88 (dd, IH), 3.21 (dd, IH), 3.30 (s, 
3H), 3.86 (m, 2H), 4.71 (m ,1H), 5.51 (t, IH). 6.99 
(s, IH), 7.15 (m, 5H), 8.23 (d, IH), 8.50 (d, IH). 
11.82 (brs. IH) 


404,406 


37 


Me 


(DMS0-d<5) 1.88 (s, 3H), 2.84 (dd, IH), 3.22 (dd, 
IH), 4.53 (m. IH). 5.44 (t. IH). 6.99 (d. IH). 7.17 

(m, 5H), 8.32 (d, IH), 8.51 (d, IH), 11.82 (s. IH); 


374. 376 


38 


CH2CH20Me 


(DMSO-de) 2.38 (m. 2H), 2.84 (d4 IH). 3.20 (m, 
4H). 3.55 (m. 2H). 4.55 (m. IH). 5.47 (t, IH), 6.99 
(d. IH). 7.15 (m. 5H). 8.33 (d, IH), 8.50 (d. IH). 
11.81 (s, IH) 


418,420 


39 


CH2OAC 


(DMSO-de) 2.07 (s, 3H), 2.88 (dd. IH). 3.23 (dd, 
IH), 4.51 (q, 2H), 4.62 (m, IH), 5.50 (t, IH). 7.0 (d, 
IH), 7.18 (m, 5H), 8.50 (t, 2H), 11.81 (s, IH) 


432,434 


40 


NHBoc 
0 


(DMS0-d6) 1.37 (s, 9H), 2.89 (dd, IH), 3.05 (m, 
2H), 3.57 (m, IH), 4.24 (m, IH), 5.53 (m, IH), 5.46 
(t, IH), 6.70 (d, IH), 6.98 (m, 2H), 7.18 (m. 5H). 
8.28 (d, IH), 8.52 (d. IH). 11.82 (s. IH) 


568,570 


41 


CH2NHB0C 




511,513 


42 


CH2C(0)NH2 


(DMSO-de) 2.86 (dd, IH), 3.07 (m, 2H), 3.23 (dd. 
IH), 4.55 (m, IH). 5.47 (m. IH). 6.98 (s. IH), 7.0 
(d, IH), 7.19 (m, 5H). 7.38 (s. IH). 8.49 (d, IH). 
8.53 (d, IH), 11.82 (s. IH). 


417,419 


56 


CH2C02fBu 


(DMSO-dfi) 1.36 (s, 9H), 2.83 (m, IH), 3.19 (m, 
3H), 4.57 (m, IH), 5.45 (t, IH), 7.00 (s, IH). 7.15 (s, 
IH). 7.20 (m. 4H), 8.53 (t, 2H), 11.82 (s. IH) 


474,476 
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57 


OH 


(DMSO-dfi) 2.85 (dd. IH), 3.22 (dd, IH), 3.45 (m. 


433.435 




• 
1 


IH), 3.57 (m, 4H), 4.51 (m. 3H), 5.48 (m, IH). 7.0 


(M-H)' 




(s, IH), 7.18 (m. 5H). 8.25 (d. IH), 8.5 (d, IH), 








11.80 (s, IH) 





ir.yiiiiinle43! iV4riJg^Vl-rff31gV3.Aiiiino-3.carbamovlDroDap nYl)anifain1.2J^vdro- 
lg-inden-2-vl>-2-chloro-6g-lMenor23-aipviTole- ^-'^'-h»va"«Mft 




5 iV-((lS,25)-l-{[(2(5)-2-(te/t-Butoxycarbonylaimno)-2-carbamoylacetyI]aniino}-2,3- 
dihydro-m4nden-2-yl)-2-cliloro-6if-tWeno[2,3-6]pyrrole-5-carboxamide (Example 40, 251 
mg. 0.46 mmol) was dissolved in trifluoroacetic acid (4 mL) and stirred at ambient 
temperature for 24 hours. The voMles were evaporated under reduced pressure and the crude 
material was azeotroped with chloroform (3x5 mL) to afford a gum. The gum was triturated 

10 with etiier (5 mL), the solid collected by filtration, washed with etha: (2x5 mL) and dried to 
give the trifluoroacetate salt of flie title compound (239 mg, 93%) as a brown solid. 
•hNMR 2.75 (m. 2H), 2.90 (dd, IH), 3.23 (dd, IH), 4.04 (m. IH), 4.59 (m, IH). 5.50 (t, IH), 
7.00 (s, IH). 7.19 (m, 5H), 7.54 (s, IH), 7.74 (s, IH), 8.05 (hr s. 3H), 8.56 (d, IH), 8.70 (d. 
IH), 11.83 (s, IH); MS m/z 468, 469. 

15 

Example 44: Ar.|(lj;.2R)-l-rfAminoacetvnaminn].2.3-dihydro-lH-inden-2-vn-2-chloro- 
6g-tliienor23-t1pvrroIe-5-carboxamide 
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N'{(lS,2S)'U[{2-(tert-Butoxycacbony 
yl}-2-cMoro-6ir-tWeno[2,3-i>]pym)le-5<;arboxamide (Exanqile 41; 366 mg, 0.75 mmol) was 
dissolved in dichloromethane (10 mL) and trifluoroacetic acid (0.5 mL) was added and the 
reaction stirred at ambient temperature for 7 hours. The volatiles were evaporated under 
5 reduced pressure and the crude solid was azeotroped with chloroform (3x5 mL), triturated 
with ether (5 mL), collected by filtration, washed with ether (2x5 mL) and dried to give the 
trifluoroacetate salt of the title compound (200 mg, 53%) as a brown solid 
^HNMR 2.90 (dd, IH), 3.21 (m, IH), 3.65 (m, 2H), 4.59 (m, IH), 5.51 (t, IH), 6.99 (s, IH), 
7.19 (m, 5H), 8.08 0)r, 3H), 8.58 (d, IH). 8.84 (d, IH); MS m/z 389, 391. 

0 

Example 45 ; 2-CMorO"iV4(l/gJlg)4-(fr(2-hvdroxvethvn(phenvlmea^^ 
aiiimoV^T3-dihY<iro-li?.inden"2-vIV6g-thienora^^^ 

J — OH 




2-(Benzylamino)ethanol (160 mg, 1.06 mmol) was added to a solution of 2-chloro-iy- 
15 {(l/?,2/?)4-[(cWoroacetyl)amino]-2,3-dihydro-l/f-inden-2-yl}-6iy-thienoP 

carboxamide (Method 23; 216 mg, 0.53 mmol) and EtsN (500 pL, 3.60 namol) in anhydrous 
THF (5 mL) and the reaction stirred for approximately 16 hours at room temperature then for 
a further 16 h at 50 ^C. The volatiles were removed under reduced pressxire, the residue 
dissolved in EtOAc (10 mL), washed with H2O (2 x 10 mL) and dried (MgS04). The solvent 
20 was removed under reduced pressure, the residue triturated (EtOAcrisohexane, 1:5), collected 
by filtration, washed with isohexane (10 mL) and dried to give the title compound (100 mg, 
36%) as a brown solid. 

NMR 2.58 (t, 2H), 2.90 (dd, IH), 3.09 (dd, 2H), 3.18 (dd, IH), 3.50 (dd, 2H). 3.68 (dd, 
2H), 4.55 (t, IH), 4.65 (m, IH), 5.46 (t, IH), 6.99 (s, IH), 7.04 (d, IH), 7.23 (m, 9H), 8.38 (d, 
25 IH), 8.53 (d, IH), 11.81 (s, IH); MS m/z 523, 525 
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The following examples were made by the process of Example 45 using 2-chloro-iV- 

{(liJ,2/?)-l-[(cMoroacetyl)amino]-23-dihydro-lff4n^^^ 

caiboxamide and the appropriate commercially available amine: 

Example 46; 2-CMoro-jV-l(lig^jgV14(morpholin-4-vlacetvl)amino1-23-^^ 
5 indeD-2-vU-6H«thienor2.3"61pvrrole-5-carboxamide 

Example 47: 2-CMorO'jV-((lR.2R)-l-(f r(2-hvdroxvethvl)toethvnaminolaceM 

2.3-dihYdrO''lir-inden-2-vl)-6g-thienor23-&1pvrrole-5-carboxamide 

Example 48; Ar-((lJg.2g)-l-(irBisf2«-hvdroxvethvnamino1 aretYl}aminn)-2^^ 

inden-2-vl)-2-chloro-6g-thienor2.3-Mpvrrole-5-carboxamide 
10 Example 49; 2-Chloro-A^>((lg.2Jg)4-arethvl(2-hvdroxvethvl)aminolacetvlla^ 

dihvdro-lg-mden"2''Vl)-6H-tMenor2.3''ftlpvrrole^S"Ca^ 

Example 50; 2»CMoro-iV-f(lJg.2igVl-ffrf23- 

dihvdroxvpropvl)fmethvI)aminolaceM>ammo)-23-dihvdi^lJ^^ 

thienor2.3-MpYrrole"5-carboxamide 
15 Example 51; JV-((lie JUgVl-(f IEisf2-hYdroxvproP Y^)«'"^"»1»gft^l}a^^ 

mden-2«vl)-2-chloro»6g-thienor2,3«ftlpvrrole-'5'Carboxamlde 




20 



25 
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Ex 


R 


NMR 


M/z 


46 






(DMSO-de) 2.42 (m ,4H), 2.97 (m, 3H), 3.19 (dd, IH), 
3.55 (m. 4H), 4.69 (m, IH), 5.44 (t. IH), 6.98 (s. IH). 
7.09 (d, IH), 7.14 (m. 4H), 8.13 (d, IH). 8.50 (d, IH), 
11.80 (brs, IH) 


459.461 


47 




(DMSO-d<i) 2.21 (s, 3H), 2.47 (m, 2H), 2.90 (dd, IH), 
3.03 (dd, 2H), 3.21 (dd, IH), 3.44 (m, 2H), 4.43 (t, 
IH), 4.66 (m, IH), 5.49 (t, IH), 6.99 (s, IH), 7.19 (m, 
5H), 8.25 (d, IH), 8.52 (d, IH), 11.81 (s, IH) 


447,449 


48 


J — OH 


(DMSO-de) 2.59 (m, 4H), 2.91 (dd, IH), 3.17 (m, 3H), 
3.43 (m, 4H), 4.23 (t, 2H), 4.62 (m, IH), 5.47 (t, IH), 
6.99 (8, IH), 7.18 (m, 5H), 8.34 (d. IH), 8.53 (d, IH), 
11.81 (brs, IH) 


477,479 


49 




(DMSO-de) 0.92 (t, 3H), 2.54 (m, 4H), 2.90 (dd, IH), 
3.07 (dd, 2H), 3.21 (m, IH), 3.37 (m, 2H), 4.45 (t, IH), 
4.63 (m, IH), 5.46 (t, IH), 6.98 (s, IH), 7.16 (m ,5H), 
8.25 (d, IH), 8.51 (d, IH), 11.80 (s, IH) 


461,463 


50 


u 


^OH 
^OH 


(DMSO-de) 2.22 (s, 3H), 2.42 (m, 2H), 2.99 (m, 3H), 
3.25 (obs m, 3H), 3.56 (m, IH), 4.43 (m, IH), 4.54 (m, 
IH), 4.66 (m, IH), 5.50 (t. IH), 6.99 (s, IH), 7.17 (m. 
5H), 8.34 (d, IH), 8.51 (m, IH), 11.80 (s, IH) 


477,479 


51 






DH 

^OH 


(DMSO-dfi) 0.96 (m, 6H), 2.35 (m, 4H), 2.88 (dd, IH), 
3.11 (dd, IH), 3.67 (m, 2H), 4.49 (m. 2H), 4.60 (m, 
IH), 5.47 (t, IH), 6.99 (s, IH), 7.17 (m, 5H), 8.69 8.49 
(m, 2H), 11.77 (s,lH) 


505, 507 



5 
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Example 52; jV4fljg,2jg)-14f2-AiiunO"2-oxoethY^)^"^^"H-^?3-dihvdro-lH-^^ 
chloro^feg»tfaienor23-'MpYiTole^5-carboxaiiiide 




iV-{(l/?,2/?>l-Amino-23-dihydix)-lH-inden-2-yl}-2-chloro-6H-^^ 
S yl)-2-caiboxaimde trifluoroacetic acid salt (Method 21, 225 mg, 0.5 mmol), DIPEA (216 pL, 
1.5 imnol) and bromoacetamide (70 mg, 0.5 mmol) heated in a microwave at 180°C for 3 
mins. EtOAc (30 mL) was added and the mixture washed with water (2 x 10 mL), brine (10 
mL), dried (MgSOi) and evaporated. The residue was purified by column chromatography 
(EtOAcrMeOH 19:1) to afford the title compound (52 mg, 27%) as a white foam. 
10 *HNMR 2.68 (s, IH), 2.79 (dd, IH), 3.24 (m, 3H), 4.21 (m, IH), 4.41 (m, IH), 7.02 (m, 2H), 
7.14 (s, IH), 7,21 (m, 3H), 7.28 (m, IH), 7.36 (m, IH), 8.42 (d, IH), 11.83 (s, IH); MS m/z 
389, 391. 

Example 53; N'\(lRMt)'l'l(t€rt'Butoxvcarhon\lmeth^ 
15 2-vl>-2-chloro-6g-thienor2,3-&lpvrrole-5' gflrhnYflinide 




DIPEA (350 pL, 2.0 mmol) and Nbutyl bromoacetate (90 |xL, 0.7 mmol) were added to 
a solution of A^-{(l/?,2/?)-l-amino-2,3-dihydro-lff-inden-2-yl}-2-cmQro-6fl^-thieno[2,3^ 
b]pyrrol-5-yl)-2-carboxamide (Method 21, 300 mg, 0.7 mmol) in CH3CN (10 mL). The 
20 resulting suspension was stirred at 60^C for approximately 2 h. Upon cooling the volatiles 
. were removed by evaporation under reduced pressure, the residue dissolved in EtOAc (10 
mL), washed with water (2 x 10 mL), brine (10 mL) and dried (MgS04). The volatiles were 
removed by evaporation mider reduced pressure and the residue purified by colunm 
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chromatography (EtOAc:isohexane 1:1) to afford the title compound (30 mg, 10%) as a white 
solid. 

^HNMR 1.45 (8, 9H), 2.11 (br s. IH), 2.80 (dd, IH), 3.60 (m, 3H), 4.27 (d, IH), 4.46 (m, IH), 
6.8 (d, 2H), 7.10 (d, IH). 7.30 (m, 4H), 11.35 (s, IH); MS miz 446. 448. 

5 

Example 54; Ar-ffljR:2iR)-l-(CarboxvmethYlaniinn)-2^:^-ilihYdro-lg-inden-2-vll-2- 
chloro-6g-thienor3.2^1pvrrole-5-carboTgamide 




Ar-[(l/?^)-l-[(fert-Butoxycaibonylmethyl)ainino]-23-dihydro-l/^inden-2-yI}-2-cW 
10 tfaieno[2,3-2>]pyrFole-5-carboxaniide (Example 53, 100 mg, 0.22 mmol), dissolved in DCM 

(SmL). TPA (1 mL) added and the reaction stirred at ambient temperature for 20 hours. 

Evaporation under reduced pressure, co-evaporation \vith CHCI3 (2 x 10 mL) and drying gave 

the trifluoroacetic add salt of die title compound (1 10 mg, 99%) as a grey powder. 

'HNMR 3.1 (dd, IH), 3.52 (dd, IH), 4.2 (m, 2H), 4.9 (m, 2H). 7.05 (s, IH), 7.2 (s. IH), 7.4 
15 (m, 3H), 7.7 (d, IH), 8.76 (d, IH), 9.73 (s, 2H), 12.02 (s. IH), 13.9 (s. IH); MS mIz (M-H)' 

388, 390. 

Example 58; 2-Chloro-iV-lflJg.2R)-l-rflivdroxYacetYlamino1-2.3-davdro-lg-inden-2- 
Yl)-6g-thienor2J-ft1PYrrole-5-garhnyflitiiHft 




iV-{(l/?^)-l-[(2-Acetoxyacetyl)aimno]-23-dmydro-l/?-in^^ 
tWeno[2;3-6]p)TO>le-5-carboxamide (Example 39; 393 mg, 0,92 mmol) was dissolved in THF 
(5 mL), MeOH (5 mL) and K2CO3 (50 mg) were then added and the suspension stirred at 
ambient temperature for 4 hours. Water (10 mL) was added and the aqueous phase was 
25 extracted with EtOAc (3 x 10 mL). The combined organic phases were washed with water 
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(50 mL), brine (50 mL) and dried (MgS04). The solvent was removed by evaporation under 
reduced pressure, the caude product was triturated (EtOAc:isohexane, 1:5), filt^ied, washed 
with isohexane (5 mL) and dried to give the title compound (257 mg, 72%) as a white solid. 
^HNMR 2.86 (dd, IH), 3.23 (dd, IH), 3.88 (dd, 2H), 4.70 (m, IH), 5.39 (t, IH), 5.50 (t, IH), 
5 7.00 (s, IH), 7.18 (m, 5H), 8.10 (d, IH), 8.51 (d, IH), 11.81 (s, IH); MS m/z 391, 393. 

Example 59; 23'BicUorO'NMlRJItVU(cUor n^^^ 
vlMH-thienor3.2>&1pvrrole-5-carboxamide 




10 

iV^[(l/?,2K)-l-Amino-2,3-dihydro-lff-inden-2-yl]-2,3-(Uchloro-4^^ 
2^]pyrrole-5-carboxamide (Method 8, 602 mg, 1.6 mmol) was dissolved in dichloromethane 
(30 mL), to this was added triethylamine (0.25 mL, 1.8 mmol) and chloroacetyl chloride (0.14 
mL, 1.8 mmol). The solution was stirred at ambient temperature for 16 hours, after which 
15 triethylamine (0.25ml, LSmmol) and chloroacetyl chloride (0.14ml, l.Smmol) were added 
before stirring for 1 hour. To the resulting slurry, water (15 mL) was added before filtering to 
give the tifle product (532 mg, 73%) as a cream solid. 

^H NMR 2.88 (m, IH), 3.25 (m, IH), 4.11 (s, 2H), 4.63 (m, IH), 5.47 (t, IH), 7.13 (m, 2H), 
7.23 (m, 3H), 8.63 (d, IH), 8.73 (d, IH), 12.38 (s, IH); MS m/z 442. 

20 

Example 60; jV-l(llg.2gVl-rff3S>-3-AminftAcarboxvpropanovl)amino1-23-d 
lg-inden-2-vII-23-dicMoro^4g-thienof3^^1pvrrole-5-K!OT 




wo 03/074531 



PCT/GB03/00875 



-101- 

iV^[(li?,2/J)4-Amino-2,3Kfihydro-lJ?-inden-^^^^ 
felpyrrole-S-caiboxamide (Method 8, 350 mg, 0.73 mmol) was added to a solution ofN- 
aZpftfl-r-Boc-L-aspartic acid alpha-t- butyl ester (232 mg, 0.80 mmol), l-hydroxybenzotriazole 
monohydrate (123 mg, 0.80 mmol), l-ethyl-3-(3-dimethylaminopiopyl)carbodiiimde 
5 hydrochloride (154 mg, 0.80 mmol), 4-methyhnorpholine (0.18 mL, 1.6 mmol) in NJSf- 
dimethylfonnamide (20 mL). The mixture was stirred at ambient temperature for 16 hours. 
The volatiles were removed by evaporation and the residue was dissolved in ethyl acetate (20 
mL) and water (10 mL), the layers were separated before washing with 2M HCl then saturated 
NaHCOa. Evaporation afforded a white solid which was redissolved in dichloromethane (5 
10 mL) and trifluoroacetic acid (5 mL), the solution was allowed to stir at ambient temperature 
for 2 hours. The volatiles were removed by evaporation and the residue triturated with ether, 
collected by filtration, washed with ether (2 x 10 ml) and dried to give the title compound 
(210 mg, 48%) as a white solid. 

^HNMR 2.85 (m. 2H), 3.25 (m, 2H), 3.94 (t, IH), 4.56 (m, IH), 5.45 (t, IH), 7.11 (s, IH), 
15 7.23 (m, 4H), 8.64 (d, IH), 8.73 (d, IH); MS m/z 481. 

The following examples were prepared in a similar manner to Example 60 using 
[(l/?,2R)-l-amino-2,3-dihydio-li?-inden-2-yl]-2,3-dicWoro-4ff-t^^ 
carboxamide (Method 8) o^^'-{(li^,2/^)-l-a^uno-2,3-dihyd^o-lH-inden-2-yl}-2-cWo^^ 
20 thieno[2,3-&]pyrrol-5-yl)-2-carboxamide (Method 21) as the amine component and the 
appropriately protected carboxylic acid as starting material, prior to deprotection. 



Example 61r A^-l(lJg,21g)-l-r(2-CarboxvacetvI)ammo1>23-dihvdro-lg-inden-2-vn^^^ 
dichIoro-4g-thieno(3^J^1pvrrole"5-carboxamide 




^HNMR 2.84 (m, IH), 3.25 (m, 3H), 4.56 (m, IH), 5.47 (t. IH), 7.11 (s, IH). 7.20 (m, 4H), 
8.59 (m, IH), 12.36 (s, IH); MS m/z 452. 



30 
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Example62: Ar-((1^.2/?)-l-r(2-CarboxvacetvI)amino1-2^-dihvd ro-lH.inden-2-Yl}-2- 

chloro-6£ir-tliieno(3^.&1pvrrole-5-carboxamide 
5 Example 63! iV-lfl^.21g>-l-r(f3SV3-AmiDO-3-carboxvpr ftpanAyl)flmiiio1-23-dihvdro-lg^ 
indeii-2-Yl>-2-cMoro-6J5r-thieno(3^.^1PYrroIe-5-carboxainide 



O HN 



Ex. 




^HNMR 


Dl/Z 


62 




2.84 (m, IH), 3.17 (m, 3H), 4.55 (m. 
IH), 5.47 (t, IH). 7.00 (s, IH), 7.15 (s, 
IH), 7.20 (m, 4H), 8.53 (t, 2H), 11.82 (s, 
IH), 12.42 (s. IH) 


419,421 


63 




2.64 (m, IH), 2.85 (m, 2H), 3.23 (m, 
IH), 4.00 (t, IH), 4.56 (m, IH), 5.45 (t, 
IH), 7.00 (s, IH), 7.15 (s, IH), 7.23 (m, 
4H), 8.53 (d, IH), 8.71 (d, IH) 


447,449 



Example 64: 2.3-Dichloro-jV-{(1^.2g)-l-r(methYlsulfopvnaiiiino1-2.3-dihYdro-lH-mden- 
10 2-Yll-4g-thienor3.2-ftlpvrrole-5-carboxamide 



V 



HN 



CI 




w 

iV-[(li?,2/?)-l-Aimno-23-dmydro-lfl^-inden-2-yl]-23-cU^ 
6]pyrrole-S-carboxaiDide tiifluoroacetate salt Method 8, 223 mg, O.S mmol) was dissolved in 
THF (4 mL) and the solution cooled to 0 **C. EtaN (223 fiL, 1.6 mmol) then methanesulfonyl 
15 chloride (43 J4L, 0.55 mmol) were added and the reaction was stirred 0 ^'C for 5 mins. 
Saturated aqueous NaHCOa (5 mL) was added, the phases separated and the aqueous phase 
extracted with EtOAc (3 x 10 mL). The combined organic fractions were washed with H2O 



wo 03/074531 



PCT/GB03/00875 



-103- 



(20 mL), dried (MgS04) and the solvent removed under reduced pressure. The residue was 
subjected to purification by reverse phase preparative HPLC to afford the title compound (30 
mg, 15%) as a white solid. 

*H NMR 2.83 (dd, IH), 2,98 (s, 3H), 3.22 (dd, IH), 4.55 (m ,1H), 4.96 (t, IH), 7.01 (s, IH), 
5 7.23 (m, 5H), 7.87 (d, IH), 8.57 (d, IH), 11.90 (s, IH); MS m/z 410, 412. 

Method 1 

3-Chloro-5-methoxvcarbonvl-4g-thienor3.2"£?1pvrrole 



MeOH (5 ml) and was cooled to -25**C under nitrogen. A solution of 4-chloro-2- 
thiophenecaxboxaldehyde (J Heterocyclic Chem, 1976, 13, 393; 1.1 g, 7.5 mmol) and methyl 
azidoacetate (3.0 g, 26.1 nunol) in MeOH (20 ml) was added dropwise, maintaining the 
temperature at -25°C. On completion of addition the solution was allowed to warm to 5°C 

15 over a period of approximately 16 hours. The solution was added to saturated aqueous 
ammonium chloride (250 ml) and the mixture was extracted using DCM. The combined 
organic layers were concentrated at 0°C. The residue was taken up in xylene (30 ml) and this 
solution was added dropwise to xylene (120 ml) under reflux. The solution was heated under 
reflux for 30 minutes before being cooled and concentrated. The title compound was purified 

20 by a mixture of crystallisation (EtO Ac/isohexane) and chromatography on a Bond Elut 

column eluting with a graduated solvent of 5-50% EtOAc in isohexane (640 mg, 40%). NMR 
(CDCI3) 9.1 (IH, br), 7.1 (2H, s), 3.9 (3H, s); m/z 214.3. 

Method 2 and 2a 

25 The following compounds were made by the process of Method 1 using the 

appropriate starting materials 

Method 2: 2.3-Dichloro-S-methoxvcarbonvl-4Jir-thienor3,2-Z?1pviTole 
Method 2a: : 2-Chloro-5-methoxvcarbonvl-6H-thienor23-fclpvrrole 




10 



Methanolic sodium methoxide solution (28%) (5 ml, 25.9 mmol) was diluted with 



30 
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Method 


Compound 


NMR(CDCl3) 


M/z 






9.2 (IH, br), 7.0 (IH. s), 3.9 (3H. s) 


248.2 






9.4-9.2 (IH, br), 7.0 (IH, s), 6.9(1H, s), 3.9 
(3H,s) 


214 


1 Aldehyde: D] 


B 2814798 



2 Aldehyde: GronowitzeroZ. Tetrahedron V61.32 1976 p.l403 



5 Method 3 

5-Carboxv-3-chlorO"4g-thienor3.2-MpvrrDle 




3-Chloro-5-methoxycarbonyl-4if-thieno[3,2-i?]pyrrole (Method 1; 0.61 g, 2.83 imnol) 
was taken up m MeOH (10 ml) and was heated under reflux. Aqueous lithium hydroxide (2.0 

10 M, 3.0 ml, 6.0 nmiol) was added pordonwise over 45 minutes. The mixture was heated under 
reflux for 30 minutes before being cooled and concentrated. Water (20 ml) was added and the 
solution was neutralised using aqueous hydrochloric acid (2.0 M, 3.0 ml). The solution was 
extracted using EtOAc, and the combined organic layers were concentrated to afford the title 
compound as a yellow soUd (0.57 g, 100%). NMR: 12.4 (IH, br), 7.4 (IH, s), 7.0 (IH, s); m/z 

15 200.3. 



Method 4 and 4a 

The following compounds were made by the process of Method 3 using Methods 2 
and 2a as starting materials. 
20 Method 4: 5-Carboxy-2,3-dichloro-4if-thieno[3,2-fe]pyn:ole 
Method 4a: 5-Carboxy-2-chloro-6iy-thieno[2,3-6]pyrrole 
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Method 


Compound 


NMR 


Wz 


SM 


4 


a 0 


7.0(lH,s) 


234.2 


Method! 


4a 




12.6-12.7 (lH.b). 12.0- 
12.1 (lH.b), 7.15 (IH, 
s), 6.9 (IH. s) 


183 


Method 2a 



Method 5 

CiS' lAilA -Dimethvlethox v)carbonvlamino1-2 hvdrox vindan 



HO- 



CO 



Cw-l-Aimno-2-hydroxyindan (12.0g, SO.Snimol) was dissolved in DCM (500 ml) and 
triethylamine (22.4 ml, 161mmol). T)i-tertAmXy\ dicarbonate (22.0g, lOOnmiol) in DCM (50 
ml) was added and the mixture stirred at room temperature for 20 hours then evaporated. 
EtOAc (200 ml) was added, the solution washed with water, dried over magnesium sulphate 
10 and evaporated. The crude product was purified by chromatography on silica with 4: 1 iso- 
hexane:EtOAc as eluent to give the title compound (17.9 g, 90%) as a white solid. 
^HNMR 1.42 (s, 9H), 2.78 (dd, IH), 3.00 (dd, IH), 4.40 (m, IH), 4.85 (m, IH). 4.95 (m, IH), 
6.30 (d,lH), 7.10 (m,4H). 

15 Method 6 

rran.y-2-Amino-l"rfl.l-dimethvlethoxv')caibonylaTniiin] iTirtflTi 



HN 
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Cw-l-[(14-Dimethylethoxy)carbonylamino]-2-hydrox^^ (Method 5; 14.0g, 
56.2mmol) was dissolved in DCM (200 ml) and triethylamine (11.8 ml, 84.3nunol). 
Methanesulfonyl chloride (7.1g, 61.9mmol) dissolved in DCM (20 ml) was added and the 
mixture stiired at room temperature for 3 hours. The mixture was evaporated and EtOAc (250 
5 ml) added. After washing with water and drying over magnesium sulphate the organic 
solution was evaporated to yield a.5-l-[(l,l-dimethylethoxy)carbonylamino]-2- 
methanesulphonyloxyindan (9.7g, 98%) as a white solid. 

^HNMR 1.45 (s, 9H), 3.15 (m, 2H), 3.18 (s, 3H), 5.20 (m, IH), 5.35 (m, IH), 7.15 (m, 4H), 
7.45 (d, IH). 

10 

Ci>l-[(l,l-dimethylethoxy)carbonylamino]-2-methanesulphonyloxyindan (18.1g, 
55.3mmol) was dissolved in dry dimethyl acetamide (100 ml). Sodium azide (5.4g, 
83.0mmol) was added and the mixture heated to 90*^C for 6 hours. The reaction was cooled, 
diluted with ethyl acetate (150 ml), washed with water (6 x 200 ml) and dried over 
15 magnesium sulphate. 10% PaDadium on activated carbon was added and the mixture stirred 
under a hydrogen atmosphere for 24 hours. Filtration througjh celite followed by evaporation 
gave the title compound (2.6g, 98%) as a white solid. 

NMR: 1.45 (s, 9H), 2.50 (dd, IH), 3.05 (dd, IH), 3.30 (m, 3H), 4.55 (m, IH), 7.1 (m, 5H). 

20 Method 7 

23-Dichloro-5-W-(ri/?.2j?Vl-rA^-fLl-dimethvlethoxvkarbonvlamino1indm^^ 
vl)carbamovn-4H-thienor3,2-&lpvn:ole 




25 5-Carboxy-2,3-dichloro-4ff-thieno[3,2-6]pyrrole (Method 4; 2.36g, lO.Ommol), ^ro/w- 

2-amino-l-{iV-[(l,l-dimethylethoxy)]carbonylamino}indan (Method 6; 2.5g, lO.Ommol), 
DIPEA (1.7 ml, lO.Ommol) and HOBT (L35g, lO.Ommol) was stirred in DCM (75 ml) at 
room temperature for 2 minutes. EDCI (2.4g, 12.5mmol) was added and the mixture stirred at 
room temperature for 20 hours during which time the product precipitated. Hie reaction was 
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filtered, washed with DCM (2 x 25 ml) and dried to give the title compound (3.7 g, 80%) as a 
pale green powder. 

'HNMR 1.40 (s. 9H), 2.81 (dd, IH), 3.20 (dd, IH), 4.55 (m, IH), 5.15 (m, IH). 7.15 (m, 5H), 
7.35 (d, IH), 8.55 (d, IH), 12.36 (broad s, IH); m/z 463.7/465.7. 

5 

Method 8 

AA-rf 1 R - AiT ^in(;>-2, 3-dihvdro-lg-inden-2-vl1-2.3-dichloro.4g-thienor3.2-fclpvirole-5- 
caifaoxamide 



10 23-Dichloro-5-(A^-{l-[(l,l-dimethylethoxy)carbonylamino]in(^ 

4/7-thieno[3,2-6]pyrrole (Method 7; 3.7g, 7.9mmol) was dissolved in DCM (75 ml). 
Trifluoroacetic acid (10 ml) was added and the mixture stirred at room temperature for 24 
hours. The reaction was filtered and the isolated solid washed with DCM to give the 
trifluoroacetic acid salt of the title compound (3.1g, 82%) as a pale green powder. 

15 NMR 3.05 (dd, IH), 3.42 (d. IH), 4.7 (m, 2H), 7.20(d, IH), 7.35 (m, 3H), 7.55 (d, IH). 
8.60 (broad s, 3H), 8.80 (d, IB), 12.5 (broad s, IH). 

Method 9 

AT-r (1 .^.2.^1 - ATnino^23-^vdro-lH-inden-2-vll-23-dicMoro-4Jy-thienor3,2-fr^ 
20 carboxamide 




The title compound was prepared in an analogous fashion to Method 8. 
^H NMR 3.05 (dd, IH), 3.42 (d, IH), 4.7 (m, 2H), 7.20(d, IH), 7.35 (m, 3H), 7.55 (d, IH), 
8.60 (broad s, 3H), 8.80 (d, IH). 12.5 (broad s, IH). 

25 
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Method 10 

23'DicmoTO-N-i(lR2R)A-UchlomiiC^^ ^ 
thienor3,2-fe1pvn:ole-5-carboxaimde 




5 23-Dichloio-iV-t(l/?,2R)-l-(methylamino)-23-dihy 

fc]pym)le-5-carboxamide (Method 11; 300 mg, 0.79 mmol) and triethylamine (167 \£U 1.2 
mmol) was dissolved in DCM (5 mL), chloroacetyl chloride (73 pL. 0.9 mmol) added and the 
reaction stirred at ambient temperature for 2 hours. The volatiles were removed by 
evaporation under reduced pressure and EtOAc (15 mL) added. The mixture was washed with 

10 water (10 mL), brine (10 ml), dried (MgS04) and the volatiles were removed by evaporation 
under reduced pressure to give the title compound (310 mg, 86%) as a pale brown foam. 
^HNMR 2.73 (d, 3H), 2.98 (m, IH), 3.24 (m, IH), 4.45 (m, 2H), 4.82 (m, IH), 5.77 (dd, IH), 
7.05 (m. 2H). 7.28 (m, 3H), 8.65 (m, IH); MS m/z 456. 



15 IS^ethod 11 

23-IMcMore-jV-rflie.ZRVl-rmethvlaminoV2,3-dihvdro-lg-i^^^ 
fe1pvrrole-5-carboxamide 




tert'Bntyl ((li?,2R)-2-{ [(2,3-dichloro-4i?-thieno[3,2-6]pyn:ol-5-yl)carbonyl]amino}- 
20 2,3-dihydro-liy-inden-i-yl)methylcarbamate (Method 12; 900 mg, 1.87 mmol) was dissolved 
in DCM (20 mL), TFA (2 mL) added and the reaction stirred at ambient temperature for 1 
hour. The volatiles were removed by evaporation under reduced pressure and the residue 
purified by ion exchange chromatography (MeOH: Water 1:1 then MeOH:Water:NH40H 
1: 1:0.05) to afford, after evaporation, the title compound (300 mg, 32%) as an off white 
25 powder. 
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*H NMR 2.75 (s, 3H). 3.01 (dd, IH), 3.49 (dd, IH), 4.75 (m, IH), 4.86 (m, IH), 7.11 (d, IH), 
7.35 (m, 3H), 7.58 (d, IH). 8.74 (d, IH). 9.04 (m. IH), 12.37 (s, IH); MS m/z 380. 

Method 12 

5 teyf-BuWiaij?-2gV2-fr('2.3-dichloro-4g-t hiennr3.2-fc1pvrrQl-5-vDcarbonvnaminol-23^ 
dihvdio-lH-inden-l-vlVnethvlcaifaamate 



5-Carboxy-2,3-dichloro^ff-thieno[3.2-6]pym)le (Method 4, 472 mg, 2.0 mmol). tert- 
butyl [(ll?,2/?)-2-aimno-2,3-dihydio-lH-inden-l-yl]methylcaibamate (Method 13; 524 mg. 

10 2.0 nunol), DIPEA (348 pL, 2.0 mmol), HOBT (270 mg, 2.0 mmol) and mCL (480 mg. 2.5 
mmol) were dissolved in DCM (10 mL) and stirred at ambient temperature for 20 hours. The 
volatiles were removed by ev^oration unda: reduced pressure, the residue dissolved in 
EtOAc (50 mL), washed with water (3 x 25 mL), brine (25 mL) and dried (MgS04). The 
volatiles were removed by evaporation undar reduced pressure to give the title compound (900 

15 mg, 93%) as a pale brown foam. 

^H NMR 1.29 (m, 9H), 2.66 (s, 3H), 2.9-3.25 (m. 2H), 4.8 (m, IH), 5.64 (m, IH), 6.23-734 
(m, 4H), 8.65 (m, IH); MS m/z 480. 

Method 13 

20 tert-Butvl raT?,? ??)-7-ainitio-2.3-dihvdro- l g-inden-l-vllmethvlcarbamate 



(12?.2S)-l-[(tert-Butoxycarbonyl)(methyl)amino]-23-dihydro-li?-inden-2-yl 
methanesulfonate (Method 14; 3.0g, 8.8mmol) and sodium azide (2.3 g, 35.2 mmol) in dry 
DMA (30 mL) was heated to 90''C for 7 hours. The reaction was cooled and ethyl acetate (100 
25 mL) added. The mixture was washed with water (6 x 25 mL), brine (50 mL) and dried 
QAgSOi). 10% Palladium on carbon (400 mg) was added to the organic solution which was 
stiired under a hydrogen atmospho* for 4h, filtered through Celite and evaporated. Hie 




boc- 



boc^[g' 
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residue was purified by column chromatogr^hy (EtOAc and then DCMrMeOH 9: 1) to afford 

the title compound (1.2 g, 55%) as a pale brown oil. 

'HNMR 1.45 (m, 9H), 2.6 (s, 3H), 2.8 (m. IH). 3.3 (m, IH), 4.45 (m, IH), 5.55 (dd, IH), 
7.26(m,4H);MSm/2 264. 

5 

Method 14 

fLR.2.y)-l-rfterf-Butoxvcarbonyl')(methvnamino1-2.3-dihvdro-lg-inden-2-vl 
metfaanesulfonate 




p\ii 

o 

10 tert'Butyl [(l/?,25)-2-hy(koxy-2,3-dihydro-li^inden-l-yl]methyl^ (Method 

15; 3.0 g. 11,4 mmol) was dissolved in dry THF (40 mL) at 10°C. A solution of methane 
sulphonyl chloride (1.44 g, 12.55 mmol) in dry THF (10 mL) was added, the reaction allowed 
to warm to ambient temperature and stined for 30 mins. The volatiles were removed by 
evaporation under reduced pressure and ethyl acetate (100 mL) added. The mixture was 

15 washed with water (2 x 50 mL), brine (50 mL) and the organic phase was dried (MgS04), 
filtered and evaporated. The residue was purified by column chromatography 
(EtOAc:Hexane) to afford the title compound (3.1g, 80%)as a colourless syrup. 

NMR 1.46 (s, 9H), 2.61 (s, 3H), 3.12 (m, IH), 3.18 (s, 3H), 3.32 (m, IH), 5.45 (m, IH), 
5.68 (m, IH), 7.28 (m, 4H); MS m/z 342. 

20 

Method 15 

tert-Butvl rflJ?,2iS^-2>hvdroxv-2.3-dihvdro-liJ-inden-l-vllmetfivlcarbamate 



HO'" 



/erf-Butyl metiiyl[(l/?,25)-2<tetrahydro-2ff-pyran-2-yloxy)-23-dihydr^ 
25 yl]carbamate (Method 16; 4.0 g, 11.5 mmol) was dissolved in methanol (50 mL), 4-toluene 
sulphonic acid added and the reaction stirred at ambient temperature for 2 hours. Saturated 
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NaHCOs (50 mL), water (100 mL) was added and ethyl acetate (100 mL) was added and the 
mixture stirred for 30 mins. The organic phase was separated, washed with water (50 mL), 
biine (50 mL) and dried (MgS04). The volatiles were removed by evaporation under reduced 
pressure to give the title compound (3.0 g, 99%) as an oil. 
5 'H NMR 1.45 (s, 9H), 2.6 (s, 3H), 2.75 (m, IH), 3.05 (m, IH), 4.5 (m, IH), 5.05 (m, IH), 5.34 
(m, IH), 7.03-7.3 (m, 4H). 

Method 16 

te/t-Butvlmethvir(lff. 25V2-(tettahvdro-2g-Pvran-2-vloxvV2.3-dihvdro-lg-inden-l- 
10 vllcarfaamate 



tert-Butyl [(li?,2S)-2-(tetrahydro-2if-pyran-2-yloxy)-2,3-dihydro-li/-inden-l- 
yl]carbamate (Method 17; 4.0 g, 12.0 mmol) was dissolved in dry DMA (25 mL) at 5°C. 
60% Sodium hydride (575 mg, 14.4 mmol) was added, the reaction stirred at 5°C for 30 mins, 

15 allowed to warm to ambient temperature and stirred for a further 30 mins. Methyl iodide (896 
pL, 14.4 mmol) was added and the reaction stured at ambient temperatiire for 3 hours. The 
reaction was poured into water (100 mL) and extracted with etiiyl acetate (2 x 50ml). The 
organic extracts were washed with water (6 x 25 mL), brine (50 mL) and dried CM:gS04). The 
volatiles were removed by evaporation undw reduced pressure to give the title compound (4.1 

20 g, 97%) as an oil. 

NMR 1.4-1.9 (m, 6H), 1.5 (s, 9H), 2.7 (dd, 3H), 2.85-3.3 (m, 2H). 3.5 (m, IH). 3.7-4.0 (m, 
IH), 4.6-4.9 (m, 2H), 5.5-5.85 (m, IH), 7.2 (s, 4H). 

Method 17 

25 terr-Butvl rrij?.2.y^-2-rtetra hvdro-2H-pvraii-2-vloxvV2.3-dihvdro-lg-inden-l-vncarhaniflfe. 




/ 
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tert'Butyl [(l/?,25)-2-hydroxy-2,3-dihydro-l//-inden-l-yl]carbamate (Method 15, 7.0 
g, 28.1 mmol) and 3,4-dihydro-2H-pyran (4.7 g, 56.2 mmol) dissolved in DCM (50 mL). 4- 
Toluene sulphonic acid pyridinium salt (100 mg) was added and the reaction stirred for 4 
5 hours at ambient temperature. The reaction was diluted with ethyl acetate (100 mL), washed 
with water (2 x 50 mL), brine (50 mL) and dried (MgS04). The volatiles were removed by 
evaporation under reduced pressure to give the title compound (8.9 g, 95%) as an oil. 
^HNMR 1.25-1.85 (m, 6H), 1.45 (s, 9H), 2.85-3.1 (m, 2H), 3.4 (m, IH), 3.8 (m, IH). 4.35-5.1 
(m, 3H), 6,8 (dd, IH), 7.2(s, IH). 

0 

Method 18 

1 J-Dimethvlethvl Facetvlff lJ?.2iRV2-( rf2.3-dichloro-4fl-thienor3.2-Mpvrrol-5- 

vl)carbonvnaminol-2,3-dihvdro-lH-inden-l'-vI)amino1acetate 




15 Acetyl chloride (7 pL, 0.1 mmol) was added to a solution of N-(lR,2Ryi-[(tert' 

butoxycarbonylmethyl)amino]-2,3-dihydro-lff-inden-2-yl}-2,3-dichloro-4f/-t^ 
Z^]pyrrole-5-carboxanude (Example 29, 50 mg, 0.1 mmol) in THF (5 mL). The reaction was 
stirred at ambient temperature for 1 h. The volatiles were removed by evaporation under 
reduced pressure, the residue dissolved in EtOAc (5 mL), washed with water (2x5 mL), brine 

20 (10 mL) and dried (MgS04). The volatiles were removed by evaporation under reduced 
pressure and the residue purified by column chromatography (EtOAciisohexane 1:1) to afford 
the title compound (168 mg, 76%) as a white solid. 

^HNMR 1.40 (s, 9H), 2.75 (dd, IH), 3.42 (m, 2H), 3.60 (dd, IH), 3.90 (s, 3H), 4.15 (d, IH), 
4.45 (m, IH), 6.83 (d, IH), 7.20 (m, 4H), 7.70 (d, IH), 9.70 (s, IH); MS m/z 522. 



wo 03/074531 PCT/GB03/00875 

-113- 

Method 19 

rrfAceMoxv^ar.gtvl¥rij?.2j?V2-(r(23-dicMoro-4g-tMenof3 -2-fe1pvrrol-5-v])raThnn^ 
2.3-dihydro-l/?-inden-l- Yt'>aniino1aceticacid 




5 TFA (3 mL) was added to a solution of l.l-dimethylethyl 

[[(acetyloxy)acetyl]((U?,2«)-2-{[(23-dicWoro-4fl-thieao[3>6]pynol-5-yl)caib^ 
2,3-dihydro-lH-inden-l-yl)aimno]acetate (Method 20, 130 mg. 0.25 mmol) in DCM (10 mL) 
and the reaction was stirred at ambient temperature for 2 h. The volatiles were removed by 
evaporation under reduced pressure to afford the title compound (130 mg, 99%) as a white 

10 solid. 

'HNMR 2.20 (s. 3H), 2.78 (dd. IH), 332 (dd, IH), 3.97 (m. 2H), 4.35 (d, IH), 4.68 (m. 2H). 
4.90 (d, IH), 6.42 (d, IH), 6.83 (s, IH), 7.25 (m, 4H), 11.14, (s, IH); MS m/z 524. 

Method 20 

15 l.l-Dimethvlethvirr(acetvloxv^acetvll(('ljt.2j?V2-(r(2.3- dichlorD-4g-thienor3.2-fc1pvgol-5- 
y1)nflrhnnvnaininn\-2.3-dihvdro-lg-inden- 1-y1)amiTi"1acetate 




Acetoxyacetic acid (34 mg, 0.3 mmol) and DMTMM (8 1 mg, 0.3 mmol) were added 
to a solution of iV-(l/?,2/?)-l-[(tert-butoxycaibonylmethyl)amino]-2,3-dihydro-m-inden-2- 
20 yl}-2,3-dichloro-4H-thieno[3,2-6]pyn:ole-5-carboxamide (Example 29, 140 mg, 0.3 mmol) in 
THF (10 mL). The reaction was stirred at ambient temperature for 7 h. The volatiles were 
removed by evaporation under reduced pressure, the residue dissolved in EtOAc (10 mL), 
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washed with water (2x5 mL), brine (10 mL) and dried (MgS04). The volatiles were 
removed by evaporation under reduced pressure to afford the title compound (145 mg, 83%) 
as a white solid. 

'HNMR 1.45 (s, 9H), 2.10 (s, 3H). 2.75 (dd, IH), 3.50 (m, 3H), 3.90 (m, 2H), 4.15 (d, IH), 
5 4.50 (m. IH), 6.83 (s. IH), 7.20 (m, 4H), 7.70 (d, IH). 9.70 (s. IH); MS m/z 580. 

Method 21 

Ar-rflj?.2R^-t-Ammn-2.3-dihvdio-lH-inden-2-vll-2-c hloro.6g-thienQr2.3-&1pvm)le^ 
carhoxamide 



te/t-Butyl((l/?,2/?)-2-{[(2-Chloro-6H-thieno[2,3-fe]pyiTol-5-yl)caibonyl]ainino}-2,3- 
dihydio-m-inden-l-yl)carbamate (Method 22, 10.6 g, 24.5 mmol) was suspended in DCM 
(200 mL), TFA (20 mL) added and the reaction stirred at ambient temperature for 20 hours. 
The volatiles were removed by evaporation under reduced pressure and the residue triturated 
15 with DCM (50 mL) then filtered and dried to give the title compound (10.9 g, 100 %) as the 
trifluoroacetic acid salt. 

'HNMR 3.03 (dd, IH), 3.38 (dd. IH), 4.7 (m, 2H), 7.06 (d, IH), 7.17 (s, IH), 7.35 (m, 3H). 
7.55 (m. IH), 8.55 (s, 3H), 8.68 (d, IH). 11.9 (s. IH); MS m/z (M-NH3)^315, 317. 

20 Method 22 

tert-Butvirflj?.2j?V2-frf2-chloro-6g-thienor2.3-fc1pvrrQl-5-vncar bonvllaminol-2.3-dihvdro- 
IH-inden- l-vDcarbamate 



10 





2-Chloro-5-catboxy-6H-thieno[3>£>]pynole (Method 4a, 5.0 g, 25.0 mmol), trans-2- 
25 amino-l-[(l,l-dimelliylethoxy)caibonylamino]indan (Method 6, 6.25 g, 25.0 mmol), DIPEA 
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(4.35 mL, 25.0 nunol) and HOBT (3.4 g, 25.0 mmol) were dissolved in DCM (200 noL) and 
stiired for 5 mins. EDCI (6.0 g, 31.0 mmol) was added, the reaction stirred for 24 hours and 
evaporated under reduced pressure. EtOAc (150 mL) was added and the mixture filtered, 
washed with water (2 x 200 mL), brine (200 mL), dried (MgS04) and the volatiles removed 
5 by evaporation under reduced pressure to give the title compound (10.6g, 98%) as a brown 
solid. 

^HNMR 1.38 (s, 9H), 2.81 (dd, IH), 3.17 (dd, IH), 4.56 (m, IH), 5.14 (m, IH), 7.01 (s, IH), 
7.16 (m, 5H), 7.32 (d, IH). 8.47 (d. IH), 11.82 (s, IH). 



10 Method 23 

2-<MoTO-N'UlR.2RyUUch\ow2iC f^^ 
&1pvrrn lft-^"^^t-hnYflmide 




H O 

EtaN (3 mL, 21.6 mmol) was added to a suspension of iV-[(li?,2i?)-l-amino-2,3- 
15 dihydro-li?4nden-2-yl]-2-cWoro-6/?-thieno[2,3-Z?]pyrrole-5-carboxamide (Method 21, 3.11 
g, 6.98 mmol) in anhydrous dichloromethane (55 mL) and stirred at ambient temperature for 5 
miuntes. The suspension was cooled to -78 °C and chloroacetylchloride (61 1 jiU 7,68 mmol) 
was added and the reaction was warmed to 0 and stirred at this temperature for 3 hours. 
NaHCOs (50 mL) was added, tiie phases were separated and the aqueous phase was extracted 
20 with THF (2 x 50 mL). The combined organic fractions were washed with water (100 mL), 
dried (MgS04) and the solvent removed under reduced pressure. The residue was triturated 
(THFrisohexane, 1:5), collected by filtration, washed with hexane (20 mL) and dried to give 
the title compound (1.92 mg, 68%) as a brown solid. 

^HNMR 2.88 (dd, IH), 3.24 (dd, IH), 4.11 (dd, 2H), 4.61 (m, IH), 5.46 (t, IH), 6.99 (s, IH), 
25 7.20 (m ,5H), 8.55 (d. 2H), 8.73 (d, IH), 11.84 (s, IH); MS m/z 408, 410. 
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Claims 



1. 



A compound of fonnula (1): 




'n 



5 



(1) 



wherein: 

Z is CH or nitrogen; 

and together are either -S-C(R^=C(R> or -C(rVC(R^>S- ; 
R^ and R^ are mdependently selected from hydrogen, halo, nitro, cyano, hydroxy, 
10 fluoromediyl, difluoromethyl, trifluoromethyl, trifluoromethoxy, carboxy, carbamoyl, 
Cwallq^l, CMalkenyl, C^4alkynyl, Ci^alkoxy and Ci.4alkanoyl; 
A is phenylene or heteroarylene; 
n is 0, 1 or 2; 

R^ is independently selected from halo, nitro, cyano, hydroxy, carboxy, carbamoyl, 
15 JV-Ci^alkylcarbamoyl, iV,iV-(CMalkyI)2carbamoyl, sulphamoyl, iV-Ci-4alkylsulphamoyl, 
N,A^-(Ci-4alkyl)2Sulphamoyl, -S(0)bCMalkyl (wherein b is O,l,or 2), CMalkyl, C2-4alkenyl, 
C2-4alkynyl, CMalkoxy, CMalkanoyl, Ciujalkanoyloxy, hydroxyCMalkyl, fluoromethyl, 
difluoromethyl, trifluoromethyl and trifluoromethoxy; 

or. when n is 2, the two R^ groups, together with the carbon atoms of A to which they are 
20 attached, may form a 4 to 7 membered ring, optionally containing 1 or 2 heteroatoms 
independently selected from O, S and N, and optionally being substituted by one or two 
methyl groups; 

r is 1 or 2 ; and when r is 1 the group 



25 is a substituent on carbon (2) and when r is 2 (hereby forming a six membered ring) the same 




group is a substituent on carbon (2) or on carbon (3); 
Yis-NR^R^or-OR^ 
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R^and are independently selected from hydrogen, hydroxy, CMalkoxy, CMalkanoyl, 
carbamoyl, Cs-Tcycloalkyl (optionally substituted with 1 or 2 hydroxy groups), 
cyano(CM)aIkyl, heterocyclyl, aryl, Ci.4alkyl [optionally substituted by 1 or 2 R^ groups], 
-COR^ -SObR^ (wherein b is 0, 1 or 2) and 
5 groups of the formulae B and B'; 




O 

(B) m 



wherein y is 0 or 1, t is 0, 1, 2 or 3 and u is 1 or 2; provided that the hydroxy group is not a 
substituent on the ring carbon adjacent to the ring oxygen; or 

10 wherein NR^R^ may form a 4 to 7 membered saturated, partially saturated or unsaturated ring, 
optionally containing 1, 2 or 3 additional heteroatoms independently selected from N, O and 
S, wherein any -CH2- may optionally be replaced by -C(=0)-, and any N or S atom may. 
optionally be oxidised to form an N-oxide or SO or SO2 group respectively, and wherein the 
ring is optionally substituted by 1 or 2 substituents independently selected from halo, cyano, 

15 CMalkyl, hydroxy, Ci^alkoxy and Ci^alkylS(0)b- (wherein b is 0, 1 or 2); 

R^is independently selected from hydrogen, hydroxy, Ci^alkyl, C2^alkenyl, CMalkoxy, 
cyano(CM)alkyl, amino(CM)allQ^l [optionally substituted on nitrogen by 1 or 2 groups 
selected from CMalkyl, hydroxy, hydroxy(CM)alkyl, dihydroxy(CM)alkyl. -C02CMalkyl, 
aiyl and aryl(CM)alkyl], halo(CM)alkyl, dihalo(Ci^)alkyl, trihalo(CM)alkyl, 

20 hydroxy(CM)alkyl, dihydroxy(CM)alkyl, CMalkoxyCMalkoxy, CMalkoxyCMalkyl, 
hydroxyCMalkoxy, 5- and 6-membered cyclic acetals and mono- and di-methyl derivatives 
thereof, aryl, heterocyclyl, (heterocyclyi)CMalkyl, Cs-Tcycloalkyl (optionally substituted with 
1 or 2 hydroxy groups, CMalkyl or -C(0)OCMalkyl). Cwalkanoyl, CMalkylS(0)b- (wherein 
b is 0, 1 or 2), C3^cycloalkylS(0)b- (wherein b is 0, 1 or 2), arylS(0)b- (wherein b is 0, 1 or 

25 2), heterocyclylS(0)b- (wherein b is 0, 1 or 2), benzylS(0)b- (wherein b is 0, 1 or 2), 
CMalkylS(0)c(CM)alkyl (wherein c is 0, 1 or 2), -N(OH)CHO, -C(=N-0H)NH2, 
-C(=N-OH)NHCMalkyl, -C(=N-OH)N(CMalkyl)„ -C(=N^OH)NHC3-6cycloalkyl, 
-C(=N-OH)N(C3^cycloalkyl)2, .COCOOR^ -C(0)N(R^)(R^^), -NHC(0)R^ 
-C(0)NHS02(CMalkyl), -NHS02R^ (R')(R'')NS02-, -C0CH20R'\ (R')(R'^)N- and 
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-CX)0R', -CH2OR', -CH2COOR', -CH2OCOR', -CH2CH(CX)2R')0H, -CH2C(0)NR'R'°, 
-(CH2)wCH(NR'r'°)C02R'' (wherein w is 1, 2 or 3), and -(CH2)wCH(NR'R'")C0(NR''li'®') 
(wherran w is 1, 2 or 3) ; 

are independently selected from hydrogen, hydroxy, CMalkyl 
5 (optionally substituted by 1 or 2 R^^), Ca^alkenyl, C3.7cycloalkyl (optionally substituted by 1 
or 2 hydroxy groups), cyano(CM)alkyl, trihaloalkyl, aryl, heterocyclyl, heterocyclyl(CMalkyl), 
and -C(=0)0(Ci^)alkyl; or 

and R^^ together with the nitrogen to which they are attached, and/or R^' and R^^' together 
with the nitrogen to which they are attached, form a 4- to 6-membered ring where the ring is 
10 optionally substituted on carbon by 1 or 2 substituents independently selected from oxo, 

hydroxy, caiboxy, halo, nitro, cyano, carbonyl, Ci^alkoxy and heterocyclyl; or the ring may be 
optionally substituted on two adjacent carbons by -O-CH2-O- to form a cyclic acetal wherein 
one or both of the hydrogens of the -O-CH2-O- group may be replaced by a methyl; 
R^^ is selected from halo, trihalomethyl, and Ci^alkoxy; 
15 R" is independently selected from hydrogen, CMalkyl, and hydroxyCMalkyl; 
or a pharmaceutically acceptable salt or pro-drug thereof; 
with the proviso that the compound of formula (1) is not: 

i) 2,3-dichloro-5-(iV-{l-[A^-(l,l-dimethylethoxy)carbonylamino]indan-2- 
yl }carbamoyl)-4if-thieno[3,2-i]pyrrole; 
20 ii) 5-[iV-(l-aminoindan-2-yl)carbamoyl]-2,3-dichloro-4ff-thieno[3,2-fe]pyrrole 

iii) 5-[iV^"(l-acetamidoindan-2-yl)carbamoyl]-2,3-dicUoro-4i?-thieno[3,2-i]pyrrole 

iv) 2,3-dichloro-5-{iV-[l-(methanesulphonamido)indan-2-yl3carbamoyl}-4//- 

thieno[3,2-&]pyrrole 

v) 2,3"dicMoro-5-{iV-[l-(methylanriino)indan-2-yl]carbamoyl}-4H-thieno[3,2- 
25 bjpyrrole; 

vi) 2,3-dichloro-5-{iV^[l-(methylacetanudo)indan-2--yl]carbamoyl}-4H--thieno[3,2- 

6]pyrrole; 

vii) 2,3-dichloro-5-[iV-(l-hydroxyindan-2-yl)caibamoyl]-4iy-thieno[3,2-^^ 

viii) 2-chloro-5-[iV-(l-hydroxyindan-2-yl)carbamoyl-6^-thieno[2,3-fe]pyn:ole 
30 ix) 2,3-dichloro-5-[A^-(6-fluoro-l-hydroxyindan-2-yl)carbamoyl-4H-thieno[3 

&]pyrrole 

x) 2,3-dichloro-5-[A^-(l-methoxyindan-2-yl)carbamoyl-4/f-thieno[3,2-i]pyrrole; 
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xi) 2,3-dicMoro-5-[N-(l-hydroxy4,2,3,4-tetrahydronaphth-^^^ 
thieno[3,2-6]pyrrole. 



2. A compound of the formula (1) as claimed in claim 1 , wherein: 
5 and are independently selected from hydrogen, hydroxy, Ci-4alkyl [optionally 
substituted by 1 or 2 R^ groups], Ca-vcycloalkyl (optionally substituted with 1 or 2 hydroxy 
groups), cyano(CM)alkyl, phenyl, morpholino, morpholinyl, piperidino, piperidyl, pyridyl, 
pyranyl, pyrrolyl, imidazolyl, thiazolyl, thienyl, thiadiazolyl, piperazinyl, isothiazolidinyl, 
1,3,4-triazolyl, tetrazolyl, pyrrolidinyl, thiomoipholino, pytrolinyl, homopiperazinyl, 

10 3,S-dioxapipeiidiQyl, pyiimidyl, pyrazinyl, pyridazinyl, pyrazolyl, pyrazolinyl, isoxazolyl, 4- 
oxopydridyl, 2-oxopym)lidyl, 4-oxothiazolidyl, furyl, thienyl, oxazolyl, 1,3,4-oxadiazolyl, and 
1,2,4-oxadiazolyl, tetrahydrothiopyranyl, l-oxotetrahydrothiopyranyl, 1,1- 
dioxotetrahydrothiopyranyl, -COR* and -SObR* (wherein b is 0, 1 or 2); 
R^ is independently selected ftom hydrogen, hydroxy, Ci.4aIkoxy, CMalkoxyCMalkyl, 

15 CMalkoxyCi-4alkoxy, hydroxyCMalkoxy, Ci.4alkyl, aniino(CM)aIkyl [optionally substituted 
on nitrogen by 1 or 2 groups selected from Ci.4allcyl, hydroxy(Gi^)alkyl, dihydroxy(CM)alkyl, 
-COaCMalkyl, aryl and aryl(CM)alkyl], C2-4alkenyl, Cs-ycycloalkyl (optionally substituted by 
-C(O)OCi^alkyl), 5- and 6-membered cyclic acetals and mono- and di-methyl derivatives 
thereof, halo(Ci-4)alkyl, dihalo(CM)alkyl, trihalo(Ci^)alkyl, hydroxy(CM)alkyl, 

20 dihydroxy(Ci^)alkyl, cyano(CM)alkyl, heterocyclyl, heterocyclylCMalkyl, aryl, 

CMalkylS(0)b- (wherein b is 0, 1 or 2), C3^cycloalkylS(0)b- (wherein b is 0, 1 or 2), 
arylS(0)b- (wherein b is 0, 1 or 2), heterocyclylS(0)b- (wherein b is 0, 1 or 2), benzylS(0)b- 
(wherein b is 0, 1 or 2), CMalkylS(0)c(CM)alkyl (wherein c is 0, 1 or 2), - 
CH2CH(NR^^*^)C0(NR^ R^^), -CH20R^ (R^)(R^^N-, -COOR^ -CHaCOOR^ , 

25 .C(0)N(R^)(R^°), -CH2CH(C02ll^)OH, -CHaCONR^R^^ -CH2CH(NR^*°)C02R^* and 
-CHaOCOR^ 

R^ , R^' , R^° and R^®' are independently selected from hydrogen, Ci^alkyl (optionally 
substituted by 1 or 2 R"), Cs-vcycloalkyl (optionally substituted by 1 or 2 hydroxy groups), 
-C(=0)O^Bu, C2-4alkenyl, cyano(Ci-4)alkyl and phenyl (optionally substituted by 1 or 2 groups 
30 selected from nitro, halo, hydroxy and cyano); or 

r' and R^^ together with the nitrogen to which they are attached, and/or R^' and R^^* together 
with the nitrogen to which they are attached, fonn a 4- to 6-membered ring where the ring is 
optionally substituted on carbon by 1 or 2 substituents independentiy selected from oxo. 
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hydroxy, carboxy, halo, nitro, cyano, carbonyl and Ci-4alkoxy; or the ring may be optionally 
substituted on two adjacent carbons by --O-CH2-O- to form a cyclic acetal wherein one or 
both of the hydrogens of the -O-CH2-O- group may be replaced by a methyl; 
R^^ is selected from halo, trihalomethyl and Ci4alkoxy; 
5 or a phannaceutically acceptable salt or in-vivo hydrolysable ester thereof. 

3. A compound of the formula (1) as claimed in claim 1 or claim 2, wherein: 

and R^ are independently selected from hydrogen, Ci4alkyl [optionally substituted by 1 or 
2 R^ groups], -COR^ and -SObR^ (wherein b is 0, 1 or 2); 

10 R^ is independently selected from hydrogen, hydroxy, CMalkoxy, CMalkoxyCi^alkyl, Ci. 
4alkyl, amino(Ci4)alkyl [q)tionally substituted on nitrogen by 1 or 2 groups selected from Ci- 
4alkyl, hydroxy(Ci4)alkyl, dihydroxy(CM)alkyl, -C02CMalkyl, phenyl and aryl(Ci-4)alkyl], 
C2-4alkenyl, Cs-vcycloalkyl (optionally substituted by -C(0)OCi-4alkyl), 5- and 6-memberBd 
cyclic acetals and mono- and di-methyl derivatives thereof, halo(CM)£dkyl, trihalo(Ci4)alkyl, 

15 hydroxy(CM)alkyl, dihydroxy(Ci4)alkyl, cyano(Ci4)alkyl, fiiryl (optionally substituted on 
carbon by 1 or 2 nitro groups), thienyl (optionally substituted on caibon by 1 or 2 nitro 
groups), morpholino, furyl(Ci-4)alkyI (wherein furyl is optionally substituted on carbon by 1 
or 2 nitro groups), thienyl(Ci4)alkyl (wherein thienyl is optionally substituted on carbon by 1 
or 2 nitro groups), 1,2,4-oxadiazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, piperidyl, pyridyl, 

20 tetrahydrofuryl, tetrahydropyranyl, 1-oxo-tetrahydrothiopyranyl, tetrahydrothienyl, phenyl 
(optionally substituted by 1 or 2 groups selected from nitro, halo, cyano, hydroxy and Ci. 
4alkyl), pyrazinyl, piperazinyl, 4-methylpiperazino, Ci4alkylS(0)b- (wherein b is 0, 1 or 2), 
C3^cycloalkylS(0)b- (wherein b is 0, 1 or 2), arylS(0)b- (wherein b is 0, 1 or 2), 
heterocyclylS(0)b- (wherein b is 0, 1 or 2 .CH2CH(NRV^)C0(NR^*R^°'), -CH20R^ 

25 (R^)(R^°)N-, -COOR^ -CH2COOR** , <:(0)N(R?)(R}\ -CH2CH(C02R^)0H, 
-CH2C0NR^R^^ -CH2CH(NR'R^^C02R'^' and^H20C0R^ 
r' , R'* , R^° and R^^' are independently selected from hydrogen, Ci^alkyl (optionally 
substituted by 1 or 2 hydroxy groups), C2-4aIkenyl, and phenyl (optionally substituted by 1 or 
2 groups selected from nitro, halo, hydroxy and cyano); 

30 or a phannaceutically acceptable salt or in-vivo hydrolysable ester thereof. 

4. A compound as claimed in any preceding claim wherein Y is NR^R^, or a 
phannaceutically acceptable salt or in-vivo hydrolysable ester thereof. 
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5. A compound as claimed in any one of claims 1 to 3 wherein Y is OR^, or a 
phannaceutically acceptable salt or in-vivo hydrolysable est^ thereof. 

6. A compound as claimed in any preceding claim wherein and R^ together are 

5 -S-C(R^)=C(R^)-, or a phannaceutically acceptable salt or in-vivo hydrolysable ester thereof, 

7. A compound as claimed in any one of claims 1 to 5 wherein R"* and R^ together are 
-C(R^)=C0RVS- ; or a phannaceutically acceptable salt or in-vivo hydrolysable ester thereof. 

10 8. A compound as claimed in any preceding claim wherein A is phenylene, or a 
pharmaceutically acceptable salt or in-vivo hydrolysable ester thereof. 

9. A compound as claimed in any one of claims 1 to 7 wherein A is heteroaiylene, or a 
pharmaceutically acceptable salt or in-vivo hydrolysable ester thereof. 

15 

10. A compound as claimed in any preceding claim wherein Z is CH, or a 
pharmaceutically acceptable salt or in-vivo hydrolysable ester thereof. 

11. A compound of the formula (1) as claimed in any preceding claim, which is a 
20 compound of formula (IB): 




(IB) 

or a pharmaceutically acceptable salt or an in-vivo hydrolysable ester thereof. 

25 12. A compound of the formula (1) as claimed in claim 1, which is any one of: 
2,3-dicMoro-iV^-[(li?,2/?)-l-(formylamino)-23-dihydro-m-inden^^^^^ 
6]pyrrole-5-carboxamide; 

2,3-dicMoro-iV^((l/?,2/?).l-{[(methyloxy)ace1yl]anuno}-23-^^ 
thieno[3,2-&]pyrrole-5-carboxamide; 
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i\^-((lS,2S)-l-{[(3(i?)-3-(rert-butoxycaibonylamino)-3-carbam 
dihydro-lJy-mden-2-yl)-23-<tichloro-4iJ-thieno[3,^ 

2,3-dichloro-iV-[(l/?,2i?)-l-({ [(4/?)-2,2-dime%l-5-oxo-l 3-cHoxolan-4-yl]acetyl }aimno)-2,3- 
dihydro-lff4nden-2-yl]-4H-thieno[3,2-fe]pyrrole-5-carboxaiiiide; 
5 23-dicWoro-//-{(li?,2/?)-l-[(3-methoxypropanoyl)aimno]-2,3-di^^ 
thieno[3,2-&]pyirole-5-carboxamide; 
iV-{(li?,2/?)-l-[(2-acetoxyacetyl)aimno]-23-ciihydro-m^^ 
thieno[3 ,2-fe]pyn:ole-5-carboxamide; 

iV^{(li?,2R)-l-[(2-carbamoylacetyl)aiimio]-2,3-dihydro-li/-inde 
10 thieno[3,2-6]pyrrol-5-carboxamide; 

2.3-dicWoro-//-{(l/?^)-l-[(trifluoroacetyl)aimno]-^ 

thieno[3,2-6]pyrrole-5-caiboxamide; 

2,3-dicMoio-//-{ (lS',2S)-l-[(fuian-2-ylcai*onyl)ai^ 

tMeno[3,2-&]pyrrole-5-carboxaimde; 
15 2,3-dicWoro-iV-{(lS,25)-l-[(furan-3-ylcarbonyl)a^ 

thieno[3,2-&]pyrrole-5-carboxanude; 

23-dicMoro-JV^{(lS,25)-14(3-tWenylcarbonyl)amino]-23^^^ 
thieno[3,2-i]pyrrole-5-carboxamide; 
2,3-dichloro-A^-((15^,25)-l-{[(5-nitrofuran-2-yl)caA^ 
20 4fl-thieno[3,2-&]pyrrole-5-carboxamide; 

2,3-dichloro-A^-{(lS,2S)-l-[(pyridin-3-ylcarbonyl)aimno]-23-i^^ 
thieno[3,2-&]pyrrole-5-carboxamide; 
iV-[(lS,25)-l-(acryloylainino).23.dihydrc)-lfl-inden-2-yl]-^ 
6]pyrrole-5-carboxanude; 
25 2,3-dichloro-iV-((15,25)-l-{ [(3-hydroxyphenyl)carbonyl]amino}-2,3-dihydro-lff-iiiden-2-yl)- 
4ff-thieno[3,2-ft]pyrrole-5-carboxaimde; 
//-[(lS,2S)-l-(acetyIamino)-2,3-dihydro-lH-inden-2-yl]-^ 
i?]pyrrole-5-carboxaimde; 

iV-[(lS,25)-l-[(2-carboxyacetyl)amino]-2,3-dihydro-lff-m^^ 
30 thieno[3,2-fe]pyrrole-5-carboxainide; 

2,3-dicUoro-iV^((15,25)-l-{[(diiiiethylaimno)carbonyl]ainin^ 
4H-fliieno[3,2-£>]pyrrole-5-carboxaimde; 
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23-dichloro-A^-((15,25)-l-{[(4-methylpiperazin-l-yl)carbonyl]an]ino}-2,3-dih^ 
2-yl)-4ff-thieno[3,2-i»]pyniole-5-carboxaniide; 

23-dichloro-M((15,25)-l-{[(ethylanmio)cariM)nyl]anmio}-2,3-dihydro-m-k^ 
thieno[3,2-3]pyrTole-5-cart)oxanii(ie; 

5 23-dichloro-A/^((15,25)-l-{[(prop-2-en-l-ylanuno)carbonyl]aniino}-2,3-dihydro-l^^ 
yl)-4^^-thieno[3,2-6]pyrrole-5-cari)oxamide; 

2,3-dichloro-iV-[(15,25)-l-({[(3,5-dinitrophenyl)anuno]carbonyl}ammo)-23-dihydr^ 
inden-2-yl]-4f^-thieno[3,2-i]pyrTole-5-carboxaiiiide; 

2,3-dicWon>-Ar-[(15,25)-l-(fonnylamino)-2,3-dihydro-m-inden-2-yl]-4ff-ti^ 
10 i]pyrrole-5-carboxaimde; 

A^{(li?,2/!)-l-[((3/e>3-anuno-3-caibamoylpiopanoyl)anuno]-2,3-dihyd^ 
dichlQro-4£r-thieno[3^-i>]pyiiole-5-caiboxaiDide; 

iV^(l/?,2/?>l-[((3R>3<arboxy-3-hydroxypropanoyl)aDMno]-23Hiihydn>m^^^ 
dichloro-4fl'-thieno[3,2-2»lpynx)le-5-caiboxamide; 

15 2^-dicWoro-iV^{(l/?^>l-[(hydroxyacetyl)amino]-23-dihydro-lH.inden- 
thieno[3,2-fc]pyniole-5-ca]i»oxainide; 

23-dichlaro-iV- { (15,2S)-l-[(methylsulfonyl)amino]-2,3-dihydro-lH-inden-2-yl }-4i^- 
thieno[3,2-&]pyiiDle-5-carboxaniide; 

23-dichloro-A^-{(15,25)-l-[me%l(morpholk-4-ylacetyl)amino]-2,3-dmydro-m-^ 
20 yl }-4i?-thieno[3,2-i>]pyrrole-5-carboxamide; 

Ar-{(i;?,2R)-l-[(2-aimno-2-oxoe%l)aimno]-23-dmydiD-l^f-inden-2-yl}-2,3-dicWoro-4^^^ 
thieno[3,2-6]pyirole-5-carboxainide; 

Ar-(l/?,2/?)-l-[(tert-butoxycarbonylmethyl)ammo]-23-dihydro-lff-inden-2-yl}-2,3-dichloro- 
4i?-thieno[3,2-6]pyrrole-5-carboxamide; 

25 A^-[(lJ?,2/?>l-(caiboxymethylaiimio>2,3-dihydro-m.mden-2-yl]-2,3-dicMoro^ 
fr]pyiTole-5-caiboxaimde; 

Ar-(li?^)-l-[iV.acetyl-Ar-((»ri)oxymethyl)aniino]-23.dihydiD-lJf-m^ 
4ff-thieno[3,2-i>]pynDle-5-carboxaiiiide; 

A^-{(i^2R>l-[acetyl(2-ainino-2-oxoethyl)aimno]-23-dihydro-m-inden-2-yl}-23-dichloro^ 
30 4fl-thieno[3,2-ft]pyrrole-5-carboxainide; 

iV^{(l^,2/?)-l-[iV^((»rboxyme%l)-Ar-(hydroxyacetyl)aimno]-2,3-dmydro-m-m^ 
dichloro-4ff-thieno[3,2-fc]pyirole-5-carboxaraide; 
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2-cWorc>-^^[(i;?,2R)-lK{ [(25>5HDXotetrahydrofm^ 
inden-2-yl]-6H-thieno[23-&]pynole.5-carboxamide; 
2-chloro-iV^[(li?^)-l-(fomylamino)-2,3-dihydro^ 
caifooxamide; 

5 2-chloro-iV-{(17?,2/?)-14(methoxyacetyl)aiiiino]-2,3-d^^ 
6]pyiTole-5-carboxamide; 

iV-[(li?,2R)4-(acetylamino)-23-dmydro-lH-inden-2^^^^ 
carboxamide; 

2-chloro-iV-{(li?,2/?).l-[(3-methoxypropanoyl)aimno]-2,3-d^^ 
10 thieno[2,3-&]pyrrole-5-carboxamide; 

A^-{(l/f,2/?).l-[(2-acetoxyacettyl)aimno]-2,3Kiihy 
Z>]pyn:ole-5-carboxamide; 

iV^((l^,25)-l-{[(2(S)-2-(terr-butoxycaibonyIaimno)-2.caA 
lH'iRdbn-2-yl)-2<MoTO-6H'tbieno[2,^^^ 
15 N-{ (15,25)4-[(2-(ter?-butoxycarbonylamino)acetylainino]-23.dihyto 
chloro-6ff-thieno[2,3-&]pyrrole-5-carboxamide; 
iV-{(li?,2/?)-l-[2-cacbamoylacetyl)aimno]-23-dihydr^ 
thieno[2,3 ,A]pyiTole-5-carboxamide; 

A^-{(li?,2/?)-l-[2-(tert-butoxycarbonyl)acetylamino]-23-di^^ 
20 thienoP^jilpyrrole-S-carboxaniide; 

2-cMoro-iV-((l/?,2/?)4-{[3-hydroxy-2Khydroxymethyl)propanoyl]a^ 
inden-2-yl)-6fl-thieno[2,3-Z?]pyrrole-5-carboxamide; 
/V^{(l/?,2/?)-l-[((3/?)-3-aimno-3-carbamoylpropanoyl)aimn^ 
cUoro-6J?-thieno[2,3-6]pytrole-5.carboxamide; 
25 ^^{(li?,2/?).l.[(aminoacetyl)amino]-23-dihydio-lir.ind^^^ 
&]pyrrole-5-carboxamide; 

2-cWon)-iV-[(l/?,2/?)-l-({[(2-hydroxyethyl)(phenylD^ aniino)-2,3-dihydro- 
l£r-inden-2-yl)-6iy-thieno[2,3-&]pyiiDle-5-caiboxam 
2K:Moro-iV-{(l/?,2R)-l-[(moiphoUn-4-ylacetyl)ainmo]-2,^ 
30 thieno[2,3-ft]pynole-5-carboxamide; 

2-cMoro-iV-((l/?,2/e)-l-({[(2-hydroxyethyl)(methyl)aimno]a 
inden-2-yl)-6if-thieno[2,3-i]pyrrole-5-carboxamide; 
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iVK(l/?,2R)-l.({|>is(2-hydroxye%l)anuno]acetyl}am 

cUoro-6i?-thieno[2,3-i>]pym)le-5-carboxaniide; 

2-chloro-^-((li?;2R)4-({ [ethyl(2-hydroxyethyl)aim 

2-yl)-6f^lhieno[2,3-&]pyrroIe-5-carboxamide; 
5 2-cWoro-A^-((l/?,2/?).l-({ [(2,3-<iihydroxypropyl)(me%l)amino]acetyl}anuno)-^ 

lif-mden-2-yl)-6//-thieno[23-6]pyrTole-5-carboxaimde; 
iV-((l/?,2i?)4-({|>is(2-hydroxypropyl)amino]acetyl}amino)-23-(^ 
chloro-6/f-thieno[2,3-.fc]pym)le-5-carboxamide; 
iV-{(lJ?,2/2)-l-[(2-aimno-2-oxoethyl)anuno]-23-dihydro-lff-^ 
10 thieno[2,3-6]pyrrole-5-caiboxaiiiide; 

i\^[(li2,2/J)-l-[(tert-butoxycarbonylmethyl)ainin 
thieno[2,3-6]pyrrole-5-cart)oxamide; 
iV^{(l/f,2R)-l-(carboxymethylamino)-23-dihydro-m-in^ 
thieno(3,2,&]pyrrole-5-carboxamide; 
15 2-cMoro-iV-{(l/Z,2R)-l-((hydroxyacetylainino]-23-dihyto^ 
i?]pyrrole-5-caiboxamide; 

2,3-dichlorD-A^-{(l/?,2/?)-l-[(cWorDacetyl)amino]-23-dih^ 
fe]pyirole-5-carboxanude; 

A^{(I/?,2/J)-l-[((35)-3-ainino-3-carboxypropanoyl)aimno]-23-dihy^^ 
20 dichloro-4ff-thieno(3,2,&]pyirole-5-carboxamide; 

A^-{(li?,2/?).l-[(2K:arboxyacetyl)aimno]-23-dihydro-m-m^ 
thieno(3,2,£?]pyn:oIe-5-carboxaiDide; 

i\r-{(lie,2/?>l-[(2-carboxyacetyl)amino]-23-dihydro.m-inden^ 
thieno(3,2,&]pyrrole-5-carboxamide; 
25 iV-{(l/?,2/?)-l-[((3S)-3-amno-3-carboxypropanoyl)an3ino]-23-d^^ 
chloro-6ff-thieno(3,2,&]pyn:ole-5-carboxamide; 
2,3-dicWoio-iV-{(l^,2/?)-l-[(methylsulfonyl)ainino]-2,3-dihy^^^ 
thieno[3,2-&]pym)le-5-carboxaimde; 

or a phamaceutically acceptable salt or an in-vivo hydrolysable ester thereof. 

30 

13. A pharmaceutical composition which comprises a compound of the fonnula (1), or a 
phannaceutically acceptable salt or in-vivo hydrolysable ester thereof, as claimed in any one 
of claims 1 to 12 in association with a pharmaceutically-acceptable diluent or carrier. 
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14. A compound of the fonnula (1), or a pharmaceutically acceptable salt ot in-vivo 
hydrolysable ester thereof, as claimed in any one of claims 1 to 12, for use in a method of 



5 15. A compound of the fonnula (1), or a pharmaceutically acceptable salt or in-vivo 
hydrolysable ester thereof, as claimed in any one of claims 1 to 12, for use as a medicament 

16. A compound of the formula (1), or a pharmaceutically acceptable salt or in-vivo 
hydrolysable ester thCTeof, as claimed in any one of claims 1 to 12, for use as a medicament in 

10 the treatment of type 2 diabetes, insulin resistance, syndrome X, hyperinsuKnaemia, 
hyperglucagonaemia, cardiac ischaemia or obesity in a warm-blooded animal such as man. 

17. The use of a compound of the fonnula (1), or a pharmaceutically acceptable salt or in- 
vivo hydrolysable ester thereof, as claimed in any one of claims 1 to 12, in the manufacture of 

15 a medicament for use in the treatment of type 2 diabetes, insulin resistance, syndrome X, 
hyperinsulinaemia, hyperglucagonaemia, cardiac ischaemia or obesity in a waim-blooded 
animal such as man. 

18. The use of a compound of the fonnula (1), or a pharmaceutically acceptable salt or in- 
20 vivo hydrolysable ester thereof, as claimed in any one of claims 1 to 12, in the manufacture of 

a medicament for use in the treatment of type 2 diabetes in a wann-blooded animal such as 



19. A piocess for the preparation of a coDD?)ound of fonnula (1) as claimed in claim 1, 
25 which process comprises: - 

reacting an acid of die fonnula (2): 



treatment of a warm-blooded animal such as man by therapy. 



man. 




(2) 

or an activated derivative thereof; with an amine of formula (3): 
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and thereafter if necessary: 

i) converting a compound of the fonnnla (1) into another compound of the formula (1); 

ii) removing any protecting groups; 

iii) forming a phaimaceutically acceptable salt or in vivo hydrolysable ester. 
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